A. M. A. 


ARCHIVES OF 


INTERNAL MEDICINE 


EDITORIAL BOARD 


PAUL S. RHOADS, Chief Editor, Chicago 
ARTHUR BLOOMFIELD, San Francisco RUSSELL M. WILDER, ‘Rochester, Minn 
REGINALD FITZ, Boston GEORGE E. BURCH, New Orleans 


RICHARD J. PLUNKETT, M.D., Chicago, Managing Editor 


INDEX NUMBER 


DECEMBER 1951 
VOLUME 88 NUMBER 6 


Published Monthly by 


AMERICAN MEDICAL ASSOCIATION 


535 NORTH DEARBORN STREET ® CHICAGO 10, ILLINOIS 





Entered as Second Class Matter Jan. 23, 1909, at the Postoffice at Chi- 
cago, Under the Act of March 3, 1879. Annual Subscription, $10.00 








a[new|drug . . . 


for the treatment of ventricular arrhythmias 


PRONESTY L fiarochioriae 


Squibb Procaine Amide Hydrochloride 





Oral administration of Pronestyl is indicated in 
ventricular tachycardia and runs of ventricular 
extrasystoles. Intravenous administration is some- 
times used in ventricular tachycardia and to correct 
ventricular arrhythmias during anesthesia. For 
detailed information on dosage and administration, 
write for literature or ask your Squibb Professional 
Service Representative. 


PRONESTYL IS A TRADEMARK OF E.R. SQUIBB & SONS 


Pronestyl Hydrochloride Capsules, 0.25 Gm., bottles of 100 and 1000. 
Pronesty! Hydrochloride Solution, 100 mg. per cc., 10 cc. vials. 


SQUIBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1868. 





The 
constipation problem 
of 
Intestinal Stasis 


The physician finds in treating intestinal stasis that the patient 
has usually “doctored” himself for years with cathartics or ene- 
mas; his bowel habits may be bad; he is often convinced that not 
constipation but “something else” is wrong. 


Despite these handicaps to therapy, the patient can be convinced 
that his condition is correctible, even where it has existed for 
years. But first he must accept the idea that he is being offered 
neither a “quick cure” nor mere temporary relief; that the goal 
of therapy is correction. 


As corrective therapy, Cellothyl affords special advantage for it 
acts to rectify several common, often co-existing factors: 


Ea bulk deficiency... by providing adequate bulk 
of proper consistency 


hypomotility . .. by encouraging peristalsis through 
gentle mechanical stimulation 


= inspissation ... by retaining water 
dyschezia... by assuring soft, moist, easily passed stools, 


Normal, well-formed stools usually begin to appear in 3 to 4 
days. However, bowel function improves markedly only when 
therapy is continued until Cellothyl’s peristalsis-stimulating bulk 
achieves intestinal regularity. 


Where an anticonstipation regimen is required, a simplified 
program is available in a small leaflet entitled “7 Rules for 7 
Days”. After outlining the faulty habits which cause intestinal 
dysfunction—poor diet, delayed defecation, etc.—it presents 7 
simple rules to be followed for at least 7 days. To obtain copies: 
write “7 Rules” on a prescription blank and forward to Chilcott 
Laboratories, Morris Plains, New Jersey. 


BRAND OF 
® METHYLCELLULOSE 
ESPECIALLY PREPARED 
, BY THE 
| CHILCOTT PROCESS 


Available: Cellothyl Tablets (0.5 Gram) 
in bottles of 100, 500 and 5000. 
Cellothyl Granules, for pediatric use, 
in bottles of 25 and 100 Grams. 


GCHILCoTT 
Laboratories, sue o The Maltine Company 


MORRIS PLAINS, NEW JERSEY 





Routine testing with Ames diagnostic tablets 
in the office, home or hospital is 
diagnosis frequently rewarded by the discovery of 
dur ing unsuspected pathology during the 


THE “silent period”—when disease in its incipiency 


SILE a T may be most easily managed or cured. 


PEE) OD Ames tablet tests are completely self-contained, 


rapid and clinically reliable. 


Occurrence 


diabetes mellitus 
hyperthyroidism 
renal or alimentary glycosuria 


nephritis 
renal tuberculosis 
renal tumors 
drug poisoning 
toxemia of pregnancy 
liver disease with 

and without jaundice 


PASSE eT oy GaP ES GIES eae 


inflammatory, neoplastic and 
degenerative lesions of the 
gastro-intestinal, genito- 
urinary and pulmonary systems 


diabetic acidosis 

Von Gierke’s disease 

eyclic or excessive vomiting 
diarrhea 


Available through your pharmacy or physician supply house 


Clinitest, Bumintest, Hematest, Acetest, trademarks reg. U. S. and Canada 


(sy AMES COMPANY, INC + ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto DI-3 





Dihydrostreptomycin Sulfate 


BIBLIOGRAPHY 
13) 7 t, R., and McDermott, W., Am. J. Med. 7: 371-381, 
. (2) Tompeett, R., Ann. Otol, Rhin. & . 57: 181, 
ee Sweany, H. c Dis. Chest 3 eos une 1949. 
ce News Letter 55 14, 1949. (5) 
at H., i ma ¢ ge ole 477-480, ooh iB. 9 Domon, 
C. M., Kilbourne, P. 60: 
S64, 375, Nov. 1949. (7) N oy fd, Miri. MJ. 1: 248, Tan. 28, 
1950 (in ) on Medical and 
Therapy, American Trudeau Society, Am. Rev. Tuberc. 6 
March 1950. (9) Carr, D. T., Hinshaw, H. C., Piasten K. H., and 





‘Aéaoeaend 


a Drug of Choice 


for Physician and Patient 


Extremely well tolerated and rarely 
causing irritation on injection, 
Dihydrostreptomycin Sulfate has become a 
most widely accepted streptomycin preparation. 


Comparative studies by leading clinicians confirm that 
DIHYDROSTREPTOMYCIN SULFATE IS— 

as effective as streptomycin 2. 9, 13-15 

less toxic for the vestibular apparatus 1-15 
minimizes pain and swelling at the site of injection 6.10 
may be used even in patients showing allergic 
response to streptomycin 2. 9, 10, 11 


Extensive experimental studies ®. 9. 16-18 

proved CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK 

less toxic for the vestibular system. 


Brown, H. A., Dis. Chest 16: 801-821, Dee. 1949. (10) bry a] “ 
Dis. Chest 16: 818, Dec. 1949. dg (Editorial) New England J. 
40: 736, May 5, 1949, (12) Keefi pe CS. Ana int Mod 39. 582 $00 
. ( 3) Marsh, D.F.. W. Va. Med. J. 45: 380.284, Oct. 1949. 
si Invest. Dermat. 15: 61-66, July 1950. (15) 
Pe communication. (16) S 
kes, A » Monroe, J., 

Tuberc. 62: 572-581, oe 1950. (17) wat 

Hogson, C. H., and Heilman, F. R., J. 

Aug. 5, 1960, (i8) Jacoby, A., Go , and Rosen 

T., Am. J. Syph., Gonor. & Ven, Dis. 34: 185-186, March 1950, 


Supplied By Merck In The Purest Form Available— 


CRYSTALLINE DINYDROSTREPTOMYCIN 
SULFATE MERCK 


Crystalline Dihydrostreptomycin Sulfate Merck is supplied in convenient 1 Gm. and 5 Gm. vials, 








MERCK & CO.,INc. 
Manufacturing Chemists 
RAHWAY, NEW SERGEY 
In Canada: MERCK & CO. Limited ~Montreal 











announcing 


A NEW PUBLIC RELATIONS AID 


- - - to boost your PR rating 


act; inbite you to disease f 
. with me any questions regarding 
«MY Strpices or my fees. 
an 1) The tilical service is based 





“mutual under. 


ion 











N 3 ve 0 F F j C 7 P LA Q U E As you know, a physician’s best public relations is car- 


ried on right in his own office. Here the physician gets 
acquainted with his patients . . . gives them a chance 
to talk over problems . . . builds a feeling of mutual 
understanding between patient and doctor. 


'Y dark brown lettering on buff 


VY harmonizes with any office decor 
{ Your American Medical Association has designed an 

measures 1112 by 7% inches attractive new office plaque to be displayed prominently 
on an office desk or wall. This is a graphic invitation to 
WY for desk or wall .-.: patients to talk over professional services and fees. Patients 
like to ask questions, but often are hesitant to do so. This 
Y laminated plastic finish plaque will open the door to better relations with your 
patients. Order one today. 





PRICE 


$1 
POSTPAID 














Rapid Clinical Response 


thloromycetin 


MEANS EARLY RETURN TO 
NORMAL ACTIVITIES 


Continuity of treatment with well-tolerated 
CHLOROMYCETIN produces a rapid clinical 
response in a wide variety of bacterial, viral, 
and rickettsial diseases. Convalescence is 
smooth, and an early return of the patient to 
his normal activities may be anticipated. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) 
is supplied in the following forms: 





CHLOROMYCETIN Kapseals,® 250 mg., bottles of 16 and 100. 
CHLOROMYCETIN Capsules, 100 mg., bottles of 25 and 100. 
CHLOROMYCETIN Capsules, 50 mg., bottles of 25 and 100. 


CHLOROMYCETIN Ophthalmic Ointment, 1%, % ounce 
collapsible tubes. 


CHLOROMYCETIN Ophthalmic, 25 mg. dry powder for solution, 
individual vials with droppers. 


CA hy 
% } 


[P): 








TROMEXAN 


ethyl acetate 
new, safer, 
oral anticoagulant 


“y, TROMEXAN provides: 


more rapid action—With average dosage a therapeutic prothrombin time is usually 
obtained within 18 to 24 hours. 


lesser cumulation — After cessation of administration the prothrombin time gen- 
erally returns to normal in 24 to 48 hours. 


greater safety —The rapid spontaneous return of prothrombin time to safe limits 
following cessation of therapy reduces the likelihood of hemorrhage from 
accidental overdosage. 


easier management—“The regulation of the patient on TROMEXAN is usually 
easier . . . because each prothrombin test is a direct reflection of the dose 
given the previous day.”* 


indications — Coronary thrombosis 


(eig 


Pulmonary embolism 

Auricular fibrillation with embolization 

Venous thrombosis (thrombophlebitis, phlebothrombosis) 
Arterial occlusion due to thrombosis or embolism 
Congestive heart failure (selected cases) 

Postoperative and postpartum prophylaxis (selected cases) 


TROMEXAN therapy should always be controlled by regular prothrombin determina- 
tions. A detailed brochure describing the properties, indications and method 
of use of TROMEXAN will gladly be sent to physicians on request. 


*Burke, G. E., and Wright, Irving S.: Circulation 3:164, 1951. 


Packaging: TROMEXAN ethyl acetate (brand of ethyl biscoumacetate). 
Available as scored tablets of 150 mg. and 300 mg. 


GEIGY PHARMACEUTICALS 
Division of Geigy Company, Inc., New York 13, New York 





CONTENTS 


PAGE 
“Idiopathic” Thrombocytopenia: Review of Eighty-Nine Cases with Particular 
Reference to the Differentiation and Treatment of Acute (Self-Limited) and 
Chronic Types. Erwin O. Hirscu, M.D., anD Wi1Lt1aM DameEsHEK, M.D., Boston 701 


Moniliasis in Patients Treated with Aureomycin: Clinical and Laboratory 
Evidence that Aureomycin Stimulates the Growth of Candida Albicans. 
Roserts B. PAPPpENFORT JR., M.D., AND Epitn Spitzer SCHNALL, M.A., NEw YorxK 729 


Cat-Scratch Disease: Nonbacterial Regional Lymphadenitis. Wortu B. DANIELs, 
M.D., AND Frank G. MacMurray, M.D., WasHINGTON, D.C.............00eeeeee 736 


Rationale of Therapeutic Use of Streptokinase-Streptodornase in Amebic Abscess 
of Liver. Sor SHERry, M.D.; W. Ross McCarty, M.D., anp Witt1aM S. TILLett, 
M.D., New York 


Manifestations of Ascorbic Acid Deficiency After Prolonged Corticotropin 
Administration. Howarp L. Hotiey, M.D., anp James S. McLester, M.D., 
BrrRMINGHAM, ALA 


The Liver and Estrogen Metabolism: Report of Cases. Rosert S. Lone, M.D., 
AND Eucene E. Simmons, M.D., OMAHA 


Diagnosis of Dissecting Aneurysm of the Aorta. Casimir A. Domzatskr Jr., M.D., 
Honovutu, T. H 


Chronic Scleroderma with Acute Exacerbation During Corticotropin Therapy: 
Report of a Case with Autopsy Observations. Joun H. Lunsetn, M.D.; Lyte 
A. Baker, M.D., AND ALEXANDER SHIFRIN, M.D., Hines, ILL.................00- 783 


Brucella Hepatitis Leading to Cirrhosis of the Liver. Norman B. McCuLtoucs, 
Pu.D., M.D., Betuespa, Mp., anp C. WesLEey EIseLe, M.D., Cuicaco 


Hypocellular Marrow in Acute Leukemia: Report of Two Cases. MuiLton R. 
Beyers, M.D.; Leo M. Meyer, M.D.; Martin LowentHat, M.D.; Roserr J. 
Ocuric, M.D., anp ArtHuUR Sawitsky, M.D., NEw York 


Clinical Variations of the Diabetic Syndrome in a Tropical Country (Ceylon). 
V. P. DeZoysa, M.D. (Lonp.), Cotomso, CeYLon 


Marital Hodgkin’s Disease: A Review of the Familial Incidence and of 
Etiological Factors. Steven A. Mazar, M.D., BincHamTon, N. Y., AND BERNARD 
Straus, M.D., Bronx, N. Y 


CASE REPORTS: 

Asbestosis Associated with Bronchogenic Carcinoma. Rocer Stott, M.D.; 
RicHarp Bass, M.D., anpD ALFRED A. ANGRIstT, M.D., Jamaica, N. Y 

Coarctation of the Abdominal Aorta Simulating Pheochromocytoma. JoszpH 
W. Gotpz1eHeEr, M.D.; H. Easton McManon, M.D., anp Max A. GoLDZIEHER, 
M.D., New York 

Combined Antibiotic Therapy: Report of a Case of Subacute Bacterial Endo- 
carditis Reinfected with a Diphtheroid and Successfully Treated with 
Penicillin and Bacitracin. RospertT WaLtacu, M.D., anD NoRMAN PoMER- 
ANTz, M.D., NEw York 


NEWS AND COMMENT 
BOOK REVIEWS 








Association for the advancement of scientific medicine in the United States and for the 
reporting of research and observation in the domain of internal medicine. 


Manuscripts for publication, books for review and correspondence relating to the editorial 
management should be sent to the Chief Editor, Dr. Paul S. Rhoads, 535 North Dearborn 
Street, Chicago 10. Communications regarding subscriptions, reprints, etc., should be addressed, 
A. M. A. Arcuives or INTERNAL Mepicine, American Medical Association, 535 North Dearborn 
Street, Chicago 10. 

Articles are accepted for publication on condition that they are contributed solely to the 
A. M. A. ArcHIvES oF INTERNAL MEDICINE. Manuscripts must be typewritten, preferably double 
spaced, and the original copy should be submitted. Zinc etchings and halftones will be supplied 
by the Association when the original illustrations warrant reproduction and when their number 
is not considered excessive. 


Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quarter! Cumulative Index Medicus. This requires, 
in the order given: name of author, title of article and name of periodical, with volume, page, 
month—day of month if the journal appears weekly—and year. 


Matter appearing in the A. M. A. Arcuives oF INTERNAL MEDICINE is covered by co; copra, 
but as a rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is given. However, the reproduction for commercial purposes of articles appearing in 
the A. M. A. Arcurves or INTERNAL MEDICINE or in any of the other publications issued by the 
Association will not be permitted. 

The A. M. A. ARCHIVES oF INTERNAL MepicineE is published monthly. The annual sub- 
scription price (for two volumes) is as follows: domestic, $10.00; Canadian, $10.40; foreign, 
$11.00, including postage. Current single copies are $1.00, postpaid. 


Checks, money orders and drafts should be made payable to the American Medical 
Association. ; 


"T ase A. M. A. Arcuives or INTERNAL MEDICINE is published by the American Medical 








OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION—Weekly. Covers all the medical sciences 
and matters of general medical interest. Illustrated. Annual subscription price (three volumes): domestic, 
$15.00; Canadian, $16.50; foreign, $19.00. Single copies, 45 cents. 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY—Monthly. A medium for the presentation 
of original articles on nervous and mental diseases, with abstracts from foreign and domestic literature, book 
reviews, transactions of special societies, etc. Illustrated. = subscription price (two volumes): domestic, 
$12.00; Canadian, $12.40; foreign, $13.50. Single copies, $1.25 


A. M. A. ARCHIVES ned DERMATOLOGY AND SYPHILOLOGY—Monthly. Devoted to advancing the 
knowledge of and p diseases and syphilis. Publishes original contributions on these two 
subjects, transactions of a important dermatological societies, book reviews, etc. Illustrated. Annual sub- 
scription price (two volumes) : domestic, $12.00; Canadian, $12.40; foreign, $13.50. Single copies, $1.25. 


A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN—Monthly. Presents pediatrics as a 
medical science and as a social problem. Includes carefully prepared reviews, based on recent tric 
literature, abstracts from foreign and domestic literature, book reviews, transactions of special societies, etc. 

Illustrated. Annual subscription price (two volumes) : domestic, $12.00; Canadian, $12.40; foreign, $13.50. 
Single copies, $1.25. 

A. M. A. ARCHIVES OF SURGERY—Monthly. Devoted largely to the investigative and clinical phases of 
surgery, with monthly reviews on orthopedic and urologic surgery. Well illustrated. Annual subscription 
—— volumes) : domestic, $14.00; Canadian, $14.40; foreign, $15.50. Single copies, $1.25, except special 
num 

A. M. A. ARCHIVES OF OPHTHALMOLOGY—Monthly. Includes original articles on diseases of the eye, 
annual reviews of special subjects, book reviews, transactions of special societies, etc. Illustrated. Annual 
subscription price (two volumes): domestic, $12.00; Canadian, $12.40; foreign, $13.00. Single copies, $1.25. 

A. M. A, — OF OTOLARYNGOLOGY—Monthly. A medium for the presentation of original 
— on diseases pt the ear, nose and throat, with abstracts from foreign and domestic literature, book 
revi transactions of special societies, etc. Illustrated. Annual subscription price (two volumes) : domestic, 
$12.00; ” Canadian, $12. We foreign, $13.00. Single copies, $1.25. 

A. M. A. ARCHIVES 2% PA ge gh we al A periodical devoted to the publication of original 
articles and general reviews in the field of yg Illustrated. Annual subscri; e price (two volumes) : 
domestic, $8.00; Canadian, $8.40; foreign, $9.00. Single copies, $1.00, except special issues. 

AL M. A. ee OF ee. HYGIENE AND OCCUPATIONAL MEDICINE—Monthly. 

to the the of industry and to the publication of scientifi yao 
~ this field. sorbent Annual pebostinten price (two volumes) : domestic, $8.00; Canadian, $8.40; foreign, 
$9.00, including postage. Single copies, $1.00. 

QUARTERLY CUMULATIVE INDEX MEDICUS—A complete subject and author index to the worth while 
current medical literature of the world. | Issued twice a year. Volumes bound for permanent reference. 
Subscription price, cal year: $20.00; Canadian, $22.00; foreign, $22.00. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street CHICAGO 10 














A. M. A. 
ARCHIVES oF INTERNAL MEDICINE 


VoLuUME 88 DECEMBER 1951 NUMBER 6 


CopyriGut, 1951, BY THE AMERICAN MEDICAL ASSOCIATION 














“IDIOPATHIC” THROMBOCYTOPENIA 


Review of Eighty-Nine Cases with Particular Reference to the Differentiation and Treatment 
of Acute (Self-Limited) and Chronic Types 


ERWIN O. HIRSCH, M.D. 
AND 


WILLIAM DAMESHEK, M.D. 
BOSTON 


HE CONDITION first recorded by Werlhof * and now known as “idiopathic,” 

“essential,” or “primary” thrombocytopenic purpura is usually described as a 
disease of unknown causation characterized by such hemorrhagic manifestations as 
purpura, bleeding from the mucous membranes, thrombocytopenia, a prolonged 
bleeding time, and failure of the clot to retract, in the absence of an underlying 
disease known to lead to thrombocytopenia. 

In the many reviews published during the last 15 years the diagnostic features 
mentioned above have always been emphasized, together with the often dramatic 
results following splenectomy.” 

On the other hand, the natural course of the disease has been discussed in rela- 


tively few publications,* in spite of the fact that the tendency to remissions and 
relapses is well recognized. Although chronic mild hemorrhagic symptoms are 
mentioned, one usually gains the impression that while one attack of thrombocyto- 
penic purpura leaves the patient subject to further attacks the disease is often 


Dr. Hirsch was formerly Fellow in Hematology, New England Center Hospital. He is 
presently at Peter Bent Brigham Hospital. 

Dr. Dameshek is Director, Blood Research Laboratory, New England Center Hospital. 

From the Blood Research Laboratory of the J. H. Pratt and New England Center Hospitals 
and the Department of Medicine, Tufts College Medical School. This work was aided by grants 
from the Charlton Fund and the C. H. Hood Dairy Foundation. 
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Thrombopenic Purpura: An Analysis of 160 Cases, Ann. Int. Med. 9:1475, 1936. (d) Wiseman, 
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(+) Stroebel, C. F.; Campbell, D. C., and Hagedoon, A. B.: Problem of Essential Thrombo- 
cytopenic Purpura, M. Clin. North America 33:1027, 1949. 
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quiescent in the interim. No study of a large series of cases has been published 
in which thrombocyte (platelet) counts were performed with a fair degree of fre- 
quency during the asymptomatic phase. The present study was stimulated by an 
interest in the level of the thrombocytes between attacks of purpura. Examination 
of our records revealed that, on the basis of thrombocyte counts obtained during 
remissions, two clinical types of “idiopathic” thrombocytopenic purpura could be 
distinguished. One type was characterized by a depression of the thrombocyte count 
during remissions, as well as during exacerbations, and by the continued, if mild, 
clinical evidence of a hemorrhagic state even during remissions (chronic idiopathic 
thrombocytopenia). The other was characterized by a spontaneous return of the 
thrombocyte count to completely normal levels after the development of an attack 
of purpura and the complete freedom from further attacks (acute, self-limited 
thrombocytopenia). Our cases were analyzed with these criteria in mind. 

It became clear that the acute cases, which were sudden in their development 
and in some instances almost certainly allergic in nature, showed a striking tendency 
to complete improvement. On the other hand, the chronic cases were often of many 
years’ duration with a tendency to remissions and exacerbations and an often 
striking and permanent response to splenectomy. Since the acute cases tended 


TABLE 1.—Division of Cases 








by follow-up 
8 probably self-limited 


Acute, self-limited 


18 proved self-limited 
thrombocytopenia, 26 cases 


“Idiopathic” 


purpura, 89 cases Chronie idiopathic 


thrombocytopenia 52 proved chronic 
thrombocytopenia, 55 cases { 


8 probably chronic 


Unclassified, 8 cases 





toward spontaneous improvement within a few months, it became important to 
reevaluate the matter of splenectomy in such instances. 

This report deals with a study of 89 consecutive cases of “idiopathic thrombo- 
cytopenic purpura,” their natural history, and their division into acute (self-limited) 
and chronic types, as related particularly to diagnosis and therapy. Eight of these 
could not be classified on the basis of available data as being of either the acute or 
the chronic type and are referred to as unclassified (Table 1). 


MATERIAL AND METHODS 


1. Selection of Cases-—The basis of this study consists of 89 consecutive cases of “idiopathic 
thrombocytopenic purpura” encountered between 1929 and 1949. The great majority of the 
patients were private patients, who were seen in either office or hospital practice. 

During this study, more than one-half of the patients were recalled for the purpose of col- 
lecting additional data, including those pertaining to certain historical facts, and for further 
blood studies. In several cases progress reports were obtained by correspondence with the 
patients themselves or with their physicians. In a number of these cases thrombocyte counts 
were performed by the patients’ physicians at local hospitals. Several cases included in this 
report were previously described by us or by other authors* and have been used to illustrate 
certain aspects of the disease. 


4. (a) Dameshek, W., and Grassi, M. A.: Infectious Lymphadenosis (“Mononucleosis”) 
and Thrombocytopenic Purpura: Recovery After Splenectomy, Blood 1:339, 1946. (b) Dame- 
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2. Diagnostic Criteria—These are based on the classification of thrombocytopenic states as 
previously discussed by Dameshek and Miller.5 In brief, thrombocytopenia may be associated 
either (1) with an actual lack of the thrombocyte precursors, i. e., the megakaryocytes of the 
bone marrow, as in aplastic anemia and leukemia (amegakaryocytic), or (2) with some other 
mechanism in which the megakaryocytes are present in normal or even increased numbers 
(megakaryocytic). “Idiopathic” thrombocytopenia is classified in the second group. If in this 
second group there is evidence of a primary or secondary disease of the spleen (as in congestive 
splenomegaly with portal hypertension, Felty’s syndrome [rheumatoid arthritis], Still’s disease 
{multiple rheumatoid arthritis], Gaucher’s disease, etc.), the thrombocytopenia may be con- 
sidered as of the symptomatic or secondary 5 “hypersplenic” type. Similarly, thrombotic throm- 
bocytopenia® is usually considered as a separate entity, even though in this disease, too, 
thrombocytopenia exists despite a normal number of megakaryocytes in the marrow. 

On the basis of the above classification, all patients in whom thrombocytopenia was accom- 
panied with the finding of at least normal numbers of megakaryocytes in the bone marrow were 
considered for inclusion in the present study.? Patients for whose condition additional diagnoses 
of primary or secondary splenic involvement had been made, including cirrhosis of the liver, 
Still’s disease, Felty’s syndrome, and Gaucher’s disease, were excluded from consideration in the 
present report. 

Since no cases of thrombotic thrombocytopenia were encountered, this disease did not have 
to be specifically excluded from our series. Also excluded from consideration are those cases in 
which, in addition to thrombocytopenia, there was indication of a maturation arrest of the white 
or the red blood cell series or both, even though this maturation arrest was also idiopathic and 
not associated with a clinically recognizable splenic disease. Such cases have special features 
and are excluded for reasons of convenience and clarity. 

3. Definition of Clinical Terms.—(a) Petechiae: Petechiae are small, pinpoint, nonraised, 
perfectly round intradermal or submucous hemorrhages. They are at first purplish-red and later 
may turn blue and yellow. 

(b) Purpura: In this report the term purpura refers mainly to a symptom and not to a 
disease entity. Purpura was considered to be present if a patient had confluent petechiae or 
confluent ecchymoses over any part of the body. The presence of scattered petechiae and 
ecchymoses was not interpreted as “purpura.” This term was reserved’ for those cases of 
outspoken hemorrhagic manifestations of the skin. 

(c) Excessive Bruising: This was considered to be present if a patient stated that ecchymoses 
appeared without trauma. Irrespective of trauma, excessive bruising was considered to be 
present if the patient stated that he had always noted at least one ecchymosis on his body. 

(d) Menorrhagia: In the present report this term refers to excessive menstrual bleeding in 
the absence of uterine lesions and in the absence of clinical evidence which might lead to the 
suspicion of a hormonal disturbance. Excessive menstrual bleeding was considered to be present 
if the periods lasted more than one week and more than 15 pads were required during this time, 
or if a period of heavy flow (four or more pads per day) lasted more than three days. In the 
majority of instances these limits of normal were greatly exceeded. 


shek, W., and Rheingold, J. J.: Idiopathic Thrombocytopenic Purpura and Menorrhagia Mis- 
takenly Treated for Local Disease, J. A. M. A. 189:993 (April 9) 1949. (c) Hirsch, E. O., and 
Dameshek, W.: Thrombocytopenic Purpura Due to Allergy to Quinidine, Am. J. Med. 9:828, 
1950. (d) Cohen, J., and Bansmer, C.: Chickenpox with Simultaneous Idiopathic Thrombo- 
cytopenic Purpura, New England J. Med. 287:222, 1947. 

5. Dameshek, W., and Miller, E. B.: The Megakaryocytes in Idiopathic Thrombocytopenic 
Purpura: A Form of Hypersplenism, Blood 1:27, 1946. 

6. Fitzgerald, P. J.; Auerbach, O., and Frame, E.: Thrombocytic Acroangiothrombosis 
(Platelet Thrombosis of the Capillaries, Arterioles and Venules), Blood 2:519, 1947. Singer, K.; 
Bornstein, F. P., and Wile, S..A.: Thrombotic Thrombocytopenia, ibid. 2:542, 1947. Golden- 
berg, P. T.; Thayer, J. E., and Hastings, L. P.: Febrile Thrombepenic Purpura with Hemolytic 
Anemia and Platelet Thrombosis, New England J. Med. 243:252, 1950. 

7. Since bone marrow biopsy or aspiration is used as a routine procedure in this laboratory, 
no cases had to be eliminated because of insufficient initial studies. 
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4. Laboratory Procedures—(a) Thrombocyte Counts: These were performed by the indirect 
(wet-smear) technique of Dameshek.8 The average normal value by this method is 500,000 
thrombocytes and the error approximately + 10%. In the hands of carefully trained and experi- 
enced technicians, this method has given very reliable results. Values below 400,000 are rarely 
encountered in normal subjects. A thrombocyte count of less than 300,000 can always be con- 
sidered as abnormal. Since the values obtained by this method are approximately twice those 
obtained with direct methods, it was necessary to multiply the results obtained with direct 
methods by 2 (as in hospital counts obtained by other physicians). 

(b) Clot Retraction: Three cubic centimeters of blood obtained by venepuncture with a 
clean, dry syringe and a dry, sterile 19- to 21-gauge needle was placed in a dry, clean test tube 
8 by 10 mm. in size. The tube was then left at room temperature and observed up to 24 hours. 
If within that time clot retraction was easily noticeable, it was considered normal. Poor and 
completely lacking clot retraction was recorded as such.® 

(c) Bleeding Time: A modification of Duke’s method 1° was used.11 

(d) Clotting Time: The three-tube Lee-White method at 37 C. was used. 

(e) Tourniquet Test: This test was performed according to the standards previously 
described.14 

(f) Prothrombin Consumption Test: This was performed in only a few cases. The 
original procedure of Quick, Shanberge, and Stefanini was used.12 : 

(g) Examination of Blood Smears: Dried and stained cover-slip preparations were used. 
The number and morphology of the thrombocytes were always carefully noted. Differential 
counts were done on 100 white cells encountered in a well-spread portion of the smear. 
Eosinophilia was considered present if eosinophiles numbered more than 5 per 100 cells; lympho- 
cytosis, if lymphocytes numbered more than 55 per 100 cells. 

(A) Bone Marrow Puncture: The sternum was ordinarily aspirated with a simple stiletted 
needle, although in cases studied recently the iliac crest or a spinous process of one of the 
vertebrae was frequently utilized. Drops of the aspirated material were placed on specially 
prepared clean glass slides which were then tilted to allow excess blood to run off while the 
marrow particles remained in position. A second slide was then used to prepare an even spread. 
In this way, preparations rich in cells were usually readily obtained. After fixing and staining 
with Wright's stain and counterstaining with Giemsa’s stain, the number of megakaryocytes in 
the preparation was estimated with the low-power objective as normal, decreased, or increased. 
Megakaryocyte counts were not done routinely.1* The megakaryocytes were carefully examined 
for morphologic characteristics, particularly with regard to evidence of thrombocyte formation. 
Five hundred to 1,000 nucleated cells, including those of the erythroblastic and leucocytic 
varieties, were then counted to obtain marrow differential counts. If eosinophiles (whether 
myelocytes, metamyelocytes, or mature forms) made up more than 5% of the nucleated cells 
counted, eosinophilia was considered to be present. 

With the exception of the prothrombin consumption test, all the above studies were done 
routinely on all patients when first seen. Thrombocyte counts and blood smears were performed 
at each follow-up visit, and other studies were repeated at suitable intervals. 


8. Dameshek, W.: A Method for the Simultaneous Enumeration of Blood Platelets and 
Reticulocytes with Consideration of the Normal Blood Platelet Count in Men and Women, Arch. 
Int. Med. 50:579 (Oct.) 1932. 

9. This admittedly rough method for determination of clot retraction is sufficient for practical 
purposes. More accurate methods have been used in our laboratories during the past few years. 

10. Duke, W. W.: The Relation of Blood Platelets to Hemorrhagic Diseases: Description 
of a Method for Determining the Bleeding Time and Coagulation Time and Report of 3 Cases 
of Hemorrhagic Disease Relieved by Transfusion, J. A. M. A. 55:1185 (Oct. 1) 1910. 

11. Estren, S.; Sanchez Medal, L., and Dameshek, W.: Pseudohemophilia, Blood 1:504, 1946. 

12. Quick, A. J.; Shanberge, J. N., and Stefanini, M.: The Role of Platelets in the Coagula- 
tion of the Blood, Am. J. M. Sc. 217:198, 1949. 

13. These determinations were performed in a special study of part of the present material.5 
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ACUTE TYPES 


Analysis of our material showed that among the nonsplenectomized patients 
were 18 with an acute onset of the hemorrhagic state and with the development of 
a complete, spontaneous, and permanent recovery (Table 1). In these patients, all 
hemorrhagic manifestations ceased and the thrombocyte count returned to normal 
within four months after the onset of the disease. No relapses were observed. It 
was felt that these patients could be grouped together as representing an acute, self- 
limited variety of the disease. 

1. Clinical Course.—All patients in this group sought medical advice shortly 
after the onset of their first hemorrhagic symptoms; this was sudden and dramatic 
and could usually be dated with great accuracy. The first manifestation was usually 
the appearance of ecchymoses and petechiae on the legs, but in patients having a 
simultaneous skin eruption the first petechiae often appeared at the site of the rash. 
In some cases a hemorrhagic rash, at times accompanied with itching, appeared 
about the mouth. Almost always, the petechiae and ecchymoses occurred in dense 
groups and quickly coalesced. In most cases they spread rapidly over the entire 
body. When the patients were first seen, they were usually in a florid state of 
purpura, with confluent petechiae and ecchymoses covering the trunk and extremi- 
ties. Bleeding from the nose and gums generally occurred when the skin manifes- 
tations reached the face. There was only one woman of childbearing age in this 
series. In this patient profuse uterine bleeding began when petechiae and ecchymoses 
were first noted. 

None of the patients had been subject to any previous hemorrhagic symptoms, 
such as easy bruising or increased bleeding from cuts and abrasions, dental extrac- 
tions, or other operative procedures. In the only female patient in the childbearing 
age, menorrhagia had never previously been present. 

The extent of the symptoms varied considerably. In the mildest cases purpura 
of the legs was the only clinical manifestation of the disease. In the majority of 
cases there were purpura of the legs and trunk and scattered petechiae over the 
arms and face. In the severest cases purpura was also found on the arms, and there 
was, in addition, oozing of blood from the mouth and nose. When another eruption 
of the skin was present, this was usually the site of the most serious hemorrhagic 
manifestations. Although bleeding from mucous membranes, including the nose, 
gums, and the uterus, was not usually very striking, in some cases there was severe 
bleeding, including at times hematuria and hematemesis. In one case of quinidine 
allergy an eczema-like hemorrhagic eruption was present about the mouth. In 
another case generalized urticaria presumably due to allergy to ex-lax® (a phenol- 
phthalein cathartic) was present. In three cases the purpuric lesions appeared 
shortly after the development of chickenpox, and in two others there was coexistent 
measles and rubella (German measles). The spleen was not felt in any of the 
above cases. 

When the patients were first seen, the thrombocyte counts were always 50,000 
or less, the bleeding time 10 minutes or longer, clot retraction either absent or very 
slight, and the reaction to the tourniquet test always strongly positive. The bone 
marrow appeared normal microscopically except for a relative increase in erythroid 
elements in cases in which extensive blood loss had occurred. Megakaryocytes 
appeared to be normal in number. The striking increase in megakaryocytes fre- 
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quently seen in the chronic cases was usually not noted. Thrombocyte production 
was conspicuous by its almost complete absence. 

The symptoms of acute bleeding and hemorrhagic eruption usually disappeared 
in a few days to two weeks. After their cessation the thrombocyte count generally 
remained below 50,000 for a few days to one or two months. In every case, how- 
ever, the thrombocytes returned to normal values within four months after the onset 
of symptoms. Usually the bleeding time and tourniquet test reaction returned to 
relatively normal values upon cessation of acute hemorrhagic symptoms, even though 
the thrombocyte count was still depressed. 

Two patients were lost from observation shortly after recovery. The follow-up 
period for the remaining 16 patients was less than six months for 3, between six 
months and one year for 3, one to two years for 1, and two to six years for 9. For all 


TABLE 2.—Proved Self-Limited Thrombocytopenia: Analysis of Eighteen Cases 








Duration of 
Thrombo- Follow- 
Etiological eytopenia, 

Factor Mo. 
Rubella 2to3 
Chickenpox 8to4 
Chickenpox 1lto2 
Measles % to1% 
Chickenpox % to2 
Ex-lax ®—+hives 8to4 
Ginseng§$ 1 
Quinidine§$ y\%to% 
Estrogen (?) 3% 
None 2to3 
None lto2 
None 
None 
None 
Common cold 
Common cold 
None 
Neonatal 

* L indicates lymphocytosis. 
tN indicates norma) differential count. 


+E indicates eosinophilia. 
§ in these patients the etiological relation of these drugs was proved by a test dose after the thrombo- 


eyte count had returned to normal. 
i Symptoms only. 
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but one patient blood studies were performed at the end of the follow-up period 
(Table 2). During the stated follow-up periods none of the patients showed any 
evidence of recurrence of purpura or of any other hemorrhagic manifestation. All 
the thrombocyte counts performed at the end of the stated follow-up period were 
normal, as were the determinations of bleeding time and clot retraction and the 
reaction to the tourniquet test. In some cases thrombocyte counts were made at 
intervals during the stated follow-up period. These counts were also always within 
normal range. 

From the foregoing description of the disease in these cases, it becomes evident 
that we are dealing here with a special form of idiopathic thrombocytopenic purpura, 
in which complete and permanent spontaneous recovery is the rule. This may be 
called acute or self-limited thrombocytopenia. The course of events in these cases 
becomes even more striking after comparison with the remainder of the cases, i. e., 
those of the chronic variety, presented in this report. 
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2. Etiological Factors (Table 2).—Idiosyncrasy or allergy to drugs and other 
extrinsic factors, such as foods, has been suggested as a cause of some cases of 
idiopathic thrombocytopenic purpura."* Similarly, many cases are recorded follow- 
ing the acute exanthems of childhood and other infections,’* and Evans and 
Perry ** have pointed out the occurrence of the disease following an attack of the 
common cold. In four of our acute cases exposure to drugs preceded the onset of 
purpura; these were ginseng (a Chinese medicinal tea), quinidine, ex-lax,® and 
female sex hormone. In two of these cases intentional reexposure to these substances 
after symptoms had subsided and the thrombocyte count had returned to normal 
resulted in a renewed fall in the thrombocyte count. On withdrawal the thrombo- 
cyte count again rose. In each case the patient had taken the drug in question at 
least once previously without the development of purpura. Thrombocytopenia thus 
appeared to be a manifestation of true allergy. A third patient had hives after taking 
a tablet of ex-lax® for the second time in his life. Purpura developed at the height 
of the rash. It was not possible to reexpose this patient to ex-lax® after he had 
recovered from purpura, but the almost concomitant development of hives and 
purpura pointed strongly to an allergic basis for the thrombocytopenia. In the fourth 
case purpura developed after irregular treatment with estrogenic substances by the 
intramuscular route for six months. Purpura developed one day after the last injec- 
tion. Readministration of estrogens after the thrombocytes returned to norma! 
caused severe headache, nausea, and vomiting, and the patient refused to take further 
treatment. Three cases of purpura developed during the convalescent period of an 
attack of chickenpox, one during measles, and one during rubella. The sequence of 
events in these exanthematous cases was such as to suggest a causal relationship. 
Purpura in each case developed as the rash began to fade, a period which may be 
considered to mark the turning point of the illness and, in all likelihood, the emer- 


14. Mettier, S. R.; McBride, A., and Li, J.: Thrombocytopenic Purpura Complicating Gold 
Therapy for Rheumatoid Arthritis: Report of Three Cases with Spontaneous Recovery and 
One Case with Recovery Following Splenectomy, Blood 3:1105, 1948. Rappaport, A.. E.; 
Nixon, C. E., and Barker, W. A.: Thrombopenic Purpura Due to Sodium Saiicylate, J. Lab. 
& Clin. Med. 30:916, 1945. Schwartz, M., and VonderHeide, E. C.: Thrombocytopenic Purpura 
Due to Mapharsen (Oxophenarsine Hydrochloride-U. S. P.), J. A. M. A. 128:657 (June 30) 
1945. Strong, P. S., and Glassburn, E. M.: Thrombocytopenic Purpura Following the Use of 
Sulfathiazole, Ann. Int. Med. 23:237, 1945. Moeschlin, S.: Die Sedormid-Thrombozytopenie 
anhand von Sternalpunktaten: Belastungs und Transfusionsversuchen, Schweiz. med. Wchnschr. 
72:119, 1942. Hirsch and Dameshek.*e Norcross, J. W.: Quinidine as a Cause of Thrombo- 
cytopenic Purpura, New England J. Med. 242:53, 1950. Squier, T. L., and Madison, F. W.: 
Thrombocytopenic Purpura Due to Food Allergy, J. Allergy 8:143, 1937. 

15. (a) Ackroyd, J. F.: Three Cases of Thrombocytopenic Purpura Occurring After 
Rubella, with a Review of Purpura Associated with Infections, Quart. J. Med. 72:299, 1949. 
(b) Magnusson, J. H.: Acute Purpura Following Rubella, Acta med. scandinav. 126:40, 1946. 
(c) Ginsberg, H. S., and Wilson, J. M.: Acute Purpura Complicating Rubella, Am. J. Med. 
3:652, 1947. (d) Fox, M. J., and Walton, W. P.: Thrombocytopenia Complicating Rubella, 
Marquette M. Rev. 11:208, 1946. (¢) Keiser, D. P. R.: Purpura Hemorrhagica as a Sequence 
of Measles, Nederl. tijdschr. geneesk. 91:1482, 1947. (f) Cohen and Bansmer.44 (g) Angle, 
R. M., and Alt, H. L.: Thrombocytopenic Purpura Complicating Infectious Mononucleosis: 
Report of a Case and Serial Platelet Counts During the Course of Infectious Mononucleosis, 
Blood §:449, 1950. (h) Goldbloom, A. A., and Lieberson, A.: A Case of Infectious Mononu- 
cleosis with Jaundice and Thrombocytopenia Purpura, Am. J. Med. 5:912, 1948. (i) McLean, 
S.; Kreidel, K., and Caffey, J.: Hemorrhagic Thrombocytopenia in Childhood, J. A. M. A. 
98:387 (Jan. 30) 1932. 
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gence of an immune state. It is thus probable that the thrombocytopenia in these 
cases represented some complication of the development of immunity. 

Two cases followed a common cold. Purpura in these cases began 10 to 14 days 
after the preceding illness. The uniform time interval is again suggestive of a 
causal relationship and suggests an immune type of reaction as the cause of the 
hemorrhagic disease. 

Thus, virus infections preceded thrombocytopenia in seven cases and exposure 
to drugs in four. One case occurred in a 6-day-old infant whose mother had never 
shown any hemorrhagic manifestations and whose thrombocyte count was normal 
shortly after delivery. In this and the remaining six cases no possible etiological 
agent was uncovered. The course of the disease, both clinical and hematologic, in 
the seven patients in whom no etiological factor was apparent was identical with 
that of the 11 patients in whom plausible etiological factors were discovered. 

3. Changes in the Blood and Bone Marrow.—Schwartz has suggested ** that 
in cases of idiopathic thrombocytopenic purpura an increase in the number of eosino- 
philic myelocytes, metamyelocytes, and polymorphonuclear cells in the bone marrow 
allows one to predict spontaneous recovery or a good result following splenectomy. 
In our series of acute cases five patients had blood eosinophilia, five had blood 


TasBLe 3.—Acute Self-Limited Thrombocytopenia: Summary of Eighteen Cases 








Etiological factor i 


Eosinophilia and lymphocytosis 


Palpable spleen 

Past history of bruising 
Family history of bruising 
Familial thrombocytopenia 
Duration of symptoms 
Duration of thrombocytopenia 





lymphocytosis, and two had both. Thus, a total of 12 patients among the 18 with 
the acute disease had blood lymphocytosis or eosinophilia or both (Table 2). Only 
one patient had marrow eosinophilia without any changes in the white blood cell 
differential count, but five patients had changes (eosinophilia or lymphocytosis) in 
the blood differential count without marrow eosinophilia. 

Eosinophilia and lymphocytosis at times accompany the development of allergy 
or immunity. For this reason, the finding of blood or bone marrow eosinophilia or 
lymphocytosis in five of the seven cases in which no etiological factor could be found 
suggests that an allergic or immune state was also present in these five cases, even 
though the cause was not apparent. On the other hand, changes in the differential 
count of the blood or bone marrow were lacking in 3 of the 11 cases in which definite 
etiological factors were found. This indicates that eosinophilia and lymphocytosis 
do not always accompany the allergic state or the development of immunity and 
that their absence may be of no particular significance. Sixteen of the 18 patients 
showed either a plausible etiological factor or changes in the differential count of 
the blood or bone marrow, or both (Table 2). 


16. Schwartz, S. O.: The Prognostic Value of Marrow Eosinophilia in Thrombocytopenic 
Purpura, Am. J. M. Sc. 209:579, 1945. Schwartz, S. O., and Kaplan, S, R.: Thrombocytopenic 
Purpura: The Prognostic and Therapeutic Value of the Eosinophil Index; An Analysis of 


100 Cases, ibid. 219:528, 1950. 
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4. Family History—Although a history of “easy bruising” was obtained in the 
relatives of 3 of the 18 patients with acute idiopathic thrombocytopenic purpura, 
thrombocyte counts performed on these persons were all normal (Table 3). 


5. Incidence —The distribution of acute cases by age and sex is shown in Table 
2. The disease appears to affect the sexes with equal frequency. Two-thirds of the 
cases occurred before the age of 20, reflecting the frequency of the acute exanthems 
of childhood as the cause of acute, self-limited thrombocytopenia. 


6. Probably Acute Cases.—Basing-our criteria on the foregoing analysis of acute 
cases (Table 3), we felt that there were eight more patients in our series for whose 
condition a diagnosis of acute (and potentially self-limited) thrombocytopenia was 
warranted. In all these the onset was sudden, and there was no past history of any 
bleeding tendency. They included one patient who had fulminating purpura 14 days 
after the onset of an atypical pneumonia and died 10 days later of cerebral hemor- 
rhage, and two patients who were lost from observation after initial studies only 
had been performed. In the first patient, the fulminating onset associated with 
atypical pneumonia and, in the other two, the marked blood and bone marrow 
eosinophilia were additional features pointing to acute thrombocytopenia. 

Four patients who underwent splenectomy at a time that the duration of the 
disease was less than four months are included in this group. In two of these 
patients the onset of purpura was preceded by pharyngitis and diarrhea, respec- 
tively ; in a third patient eosinophilia was found ; in the fourth a rise in the thrombo- 
cyte count which was delayed for 10 days after splenectomy was the only suggestion 
of the acute type of the disease. Such a delayed rise to normal was never seen in 
the proved chronic cases (see below). 

Finally, one patient habituated to the use of sedormid® (allylisopropyl acetyl 
carbamide) was observed to have thrombocytopenia for one year. In this patient 
complete abstinence from the drug (which could be enforced only once) was fol- 
lowed by a rise in thrombocyte count to normal. Intentional reexposure at that 
time resulted again in severe thrombocytopenia. Because thrombocytopenia devel- 
oped only while he ingested sedormid,® this patient must be considered as belonging 
to the acute group. His thrombocytopenia appeared to be chronic merely because 
of the habitual use of sedormid.® 

This group of acute and potentially self-limited cases showed the same type of 
onset and the same incidence of preceding infections, drug allergies, and eosino- 
philia as existed in the proved acute cases, in which spontaneous recovery was 
actually observed. 

However, there was one death, and in four cases the self-limited tendency, if 
present, was interrupted by splenectomy. Among the medically treated group of 18 
proved acute cases and 4 probably acute cases, there was thus one fatality (due to 
cerebral hemorrhage) and no permanent complications. Among the four splenecto- 
mized patients, there was one postoperative death ; in two patients a rise in thrombo- 
cyte count was delayed for 10 days after operation, while in the fourth an immediate 
postoperative rise in thrombocytes was followed several months later by a slight 
relapse, eventually followed by a complete and permanent recovery. 

Admittedly, no definite conclusions concerning the value of splenectomy in the 
acute cases can be drawn from this small series. The operations were al! performed 
in desperate situations; it is possible that the single postoperative death may have 
occurred without splenectomy. 
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CHRONIC TYPES 


In the category of chronic cases (Table 1) we have placed all cases in which the 
duration of the disease either by clinical symptoms as obtained from history or 
observation or by thrombocyte count was longer than four months, provided that 
no “recurrent allergic” factor could be incriminated as the cause of thrombocyto- 
penia. Fifty-two cases are included in this group. Among these were four in which 
the thrombocytes were not merely reduced in number but were also of unusually 
large size and contained few or no granules. A detailed description of one of these 
cases, together with evidence leading to the belief that in these cases the thrombo- 
cytes were physiologically defective, may be found in a previous paper.’ In that 
report the name thrombopathic thrombocytopenia was used for this condition, 
although thrombocytopathic thrombocytopenia ** is probably more accurate. These 
four cases are included in the description and discussion of chronic idiopathic 
thrombocytopenia. 

1. Distribution of Cases by Age and Sex.—As can be seen in Table 4, almost 
two-thirds of the patients noted the first symptoms of the disease before the age of 


TaBLe 4.—Chronic Idiopathic Thrombocytopenia: Distribution by Age and Sex 








Total Ratio 
16 1/1 
17 3.25/1 


7 
13 
8 
3 
3 
2 
1 
0 
32 





* Of the 52 patients in this group, age at onset is known only in 51. 


20. There was a slight but definite preponderance of females. If the sex ratio for 
each decade is considered, it is noted that the incidence of the disease is the same 
for boys and girls under 10 years, while between the ages of 10 and 20 the disease 
is more than three times as frequent in women as in men. 

Only 3 of the 13 women who dated the onset of their disease to the second 
decade complained of menorrhagia as their presenting symptom. It seems unlikely, 
therefore, that the high incidence of the disease in women in the second decade can 
be completely explained by assuming that the onset of menorrhagia brings them to 
the attention of physicians. 

2. Initial Clinical and Laboratory Findings——(a) Presenting Symptoms: A 
detailed account of the present illness was available in 49 of the 52 patients with 
chronic idiopathic thrombocytopenia. Table 5 lists the symptoms which led to the 
referral of these patients to us or to the diagnosis of “idiopathic thrombocytopenic 
purpura” by other consultants. More than one-third of these patients were first 
seen because of local bleeding, including menorrhagia. This symptom alone led to 


17. Hirsch, E. O.; Favre-Gilly, J., and Dameshek, W.: Thrombopathic Thrombocytopenia : 
Successful Transfusion of Blood Platelets, Blood 5:568, 1950. 
18. Tocantins, L. M.: Personal communication to the authors. 
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the referral of almost half of all menstruating women. About one-fourth of the 
patients were seen because of excessive bruising. In six patients the disease was 
discovered accidentally, as, for instance, when ecchymoses were noted in a patient 
who had come under observation for an unrelated complaint or when a physician 
noticed prolonged bleeding after taking a routine blood sample. In one instance, a 
prolonged bleeding time noted on a routine determination prior to a pulmonary 
lobectomy led to the discovery of thrombocytopenia; in another instance, a labora- 
tory technician found her own bleeding time to be 15 minutes when she performed 
the procedure on herself as a “control.” Scattered petechiae led to the discovery 
of the disease in only three patients, and only eight were seen because of well-defined 
purpura. 

(6) Past History: In contrast to the acute group, all but three patients in the 
chronic group gave a past history of easy bruising, menorrhagia, or local bleeding. 
One had had a previous episode of purpura. The three patients who gave a nega- 
tive past history for bleeding were seen because of the acute development of 


TaBLeE 5.—Chronic Idiopathic Thrombocytopenia: Episode Leading to Diagnosis 
of Bleeding Disorder 








Petechiae 

Accidental discovery 

Easy bruising 

Menorrhagia (of 20 menstruating women) 
Local bleeding 





* Bleeding gums, 2; hemorrhage after tooth extraction, 1; conjunctival hemorrhage, 1; cerebral hemor- 
rhage, 1; rectal bleeding, 1. 

+ Epistaxis, 8; hemorrhage after tooth extraction, 1. 

1 Of the 52 patients in this group, the episode leading to diagnosis of bleeding disorder is not known in 
8 male patients. 


purpura.’® In the remaining 49 patients the average duration of hemorrhagic symp- 
toms was eight years. It was less than 6 months in 9, between 6 months and 5 years 
in 23, between 5 and 15 years in 6, and more than 15 years in 11. Prior to diagnosis, 
symptoms were mild or, if severe, were thought to be due to local causes. The 
relative paucity of petechiae and purpura was often responsible for failure to recog- 
nize the cause of symptoms. 

Onset: The onset of the disease was defined as the time at which the patient 
first noticed any hemorrhagic symptoms. In obtaining this information, particular 
attention was paid to mild symptoms, such as easy bruising and menorrhagia as 
defined in a previous section (Definition of Clinical Terms). The earliest symptoms 
noted by 49 of the 52 patients are listed in Table 6. 

(c) Possible Etiological Factors: There was a great variety of circumstances 
which patients thought to be the cause of the onset of the disease. Among those 
mentioned most commonly were emotional trauma of various types, accidents, opera- 
tions, and, in one case, a reducing diet. In many instances drugs had been taken 


19. These three patients were observed for six months after their episode of purpura, during 
which time the thrombocyte count remained depressed. Thus, their conditions can be classified 
as instances of chronic idiop&ithic thrombocytopenia. 
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for a variety of nonspecific complaints. In these cases there was no constant rela- 
tionship between the exposure to such drugs and the onset of symptoms or thrombo- 
cytopenia. In no instance was it possible to prove a relationship to drug ingestion. 
Etiological factors of the type seen in the acute cases were noted in only two 
instances. In these, an injection of cold vaccine and an acute febrile illness preceded 
the onset of the disease, which was marked by frank purpura without a previous 
history of a hemorrhagic tendency. These are the only instances in which the onset 
of chronic thrombocytopenia was marked by both acute purpura and exposure to a 
microbial antigen, thus completely simulating the acute type of the disease. Follow- 
up observations permitted correct classification. 

Exacerbations of clinical symptoms (as opposed to onset of the disease) fol- 
lowed infections of various types in several patients.** In all these instances hemor- 
thagic symptoms had been present previously. A preceding infection, while thus 
possibly related to clinical exacerbations, was only rarely related to the onset of the 
disease. 


TaBLe 6.—Chronic Idiopathic Thrombocytopenia: Earliest Evidence of Bleeding Disorder 








Easy bruising 
Menorrhagia 


Bleeding gums 
Tarry stools 
Bleeding after circumcision 





. Of the 52 patients in this group, the earliest evidence of a bleeding disorder is not known in 8 male 
patients. 


(d) Family History: A family history of easy bruising was present in 25% of 
the patients, but thrombocyte counts revealed the presence of thrombocytopenia in 
only two family members. Thus, there are included in this series a father and a 
daughter, a brother and a sister who had the chronic type of the disease. A familial 
incidence of about this frequency was noted previously.™ 

(e) Results of Physical Examination: On first examination the spleen was 
palpable in 10 patients. This includes the patient with infectious mononucleosis. 
This patient and one other had lymphadenopathy when first seen. Eight patients 
had frank purpura, but none had an associated skin rash. A chronic leg ulcer was 
noted in one patient. This healed after splenectomy, when the thrombocyte count 
returned to normal. 

(f) Laboratory Findings: When the patients were first seen, the thrombocyte 
count varied from almost nil to as high as 250,000. In the great majority the 
thrombocyte counts were below 150,000. The bleeding time was not prolonged in 
all patients, and similarly the tourniquet test reaction was negative in a consider- 
able number. The clotting time and the prothrombin time were normal in all. The 
bone marrow revealed a normal picture, with a relative increase in erythroid ele- 
ments in patients with marked bleeding. Megakaryocytes were usually increased 
in number and showed greatly decreased thrombocyte production. 
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Blood eosinophilia and lymphocytosis, so common in the acute cases, were seen 
in only 4 of the 52 chronic cases. In one of these the changes were due to infectious 
mononucleosis; in another the lymphocytosis of the blood and bone marrow was 
of such degree as to suggest the additional diagnosis of lymphatic leukemia. In 
this case megakaryocytes were present in increased numbers in the bone marrow. 
Eosinophilia, lymphocytosis, and/or possible etiological factors as noted in the 
acute cases were seen in only six patients. In 46 patients neither etiological factors 
nor abnorinal differential leucocyte counts were present. 

3. Course-—The average duration of the disease was 10 years at the time the 
study was completed. The various symptoms noted during this period are sum- 
marized in Table 7. 

(a) Purpura: Purpura in the chronic cases differed from that observed in the 
acute ones, in that it occasionally developed more slowly and persisted for a longer 
time. As in the acute cases, there was progression of the purpura from the legs 
upward. In all menstruating women with purpuric manifestations, profuse vaginal 
bleeding began at the expected time of menstruation and did not cease until the 
purpura had subsided. During attacks of purpura the occurrence and extent of 


TABLE 7.—Chronic Idiopathic Thrombocytopenia: Symptoms During Past History 
and While Under Observation 











% 


45 
20 
50 


Easy bruising 
Menorrhagia 





* Of 24 menstruating women (four of these patients had reached menopause when first seen). 


bleeding in the respiratory, gastrointestinal, and genitourinary tracts and the central 
nervous system were extremely variable, ranging from slight bleeding from the gums 
and nose to massive bleeding from the genitourinary and gastrointestinal tracts. 
Cerebral hemorrhage occurred in three cases. Blood blisters on the tongue or 
buccal mucous membranes were often seen. 

Although purpura as the presenting symptom was noted in only 8 of the chronic 
patients with the disease, this developed as an acute exacerbation in 12 others some 
time after the*patients were first seen. Thus, 20 of the 52 patients with chronic 
idiopathic thrombocytopenia showed outspoken florid purpura. 

Only nine patients had more than one episode of purpura. However, one patient 
whose thrombocyte count returned to low normal levels after splenectomy has since 
had many attacks of purpura, usually occurring at, monthly intervals. 

Purpura did not occur in any of the patients with thrombocytopathic thrombo- 
cytopenia. 

(b) Petechiae: Scattered petechiae were observed in 16 of the 32 patients who 
failed to show outspoken purpura. Except in two instances, the petechiae were 
discovered only on careful examination. They did not necessarily occur on the legs 
but were present singly or in small groups over various parts of the body and at 
times only on the mucous membranes. A common spot of localization was below 
the clavicles on the anterior portion of the chest. In persons with well-fitting upper 
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dental plates, petechiae were often present on the hard palate when no others could 
be discovered. 

The absence of outspoken purpura in two-thirds of the patients with chronic 
idiopathic thrombocytopenia and the failure of nearly one-third to display even 
scattered petechiae have not been sufficiently emphasized in the past. Consequently, 
when these signs are lacking, the diagnosis is often delayed for long periods and 
may be missed in many cases. 

(c) Local Bleeding in the Absence of Frank Purpura: (1) Menorrhagia: 
Menorrhagia of varying degrees of severity, from a mere increase in the amount 
and duration of the menstrual flow to incapacitating and even life-endangering 
hemorrhages,*® occurred in 22 of the 24 menstruating women. In all these patients 
excessive uterine bleeding was present with the majority of menstrual periods and 
was not confined to short episodes. 

(2) Following trauma: Excessive bleeding from minor abrasions, dental extrac- 
tions, or other operations was common. It occurred even in patients with minimal 
or no spontaneous bruising or bleeding at the time. By contrast, some patients 
escaped excessive bleeding following various types of injury. One young man whose 
thrombocyte count always ranged between one-tenth and one-fifth of normal was 
a member of a college boxing team. Yet at no time did he note any increased 
tendency to bruise or failure of small cuts to heal as rapidly as would be expected 
in a normal person. 

(3) Unrelated to obvious injury: Spontaneous nosebleeds were frequent, 
although severe nasal hemorrhages were rare. Bleeding from the mouth occurred 
in 12 patients, melena and hematemesis in 4, urinary tract bleeding in 2, and rectal 
bleeding in 1. Bleeding into the peritoneal cavity, cerebral hemorrhage, and con- 
junctival suffusion each occurred once. Spontaneous hematomas were seen in two 
patients. Spontaneous ecchymoses were noted by the vast majority of patients. 

Six of the male patients in whom the disease had its onset before the age of 10 
years were circumcised before the age of 1 year. There was, however, only one 
instance of excessive bleeding following this operation. Four of the female patients 
had a total of four full-term pregnancies with vaginal deliveries and three spon- 
taneous abortions. Only one of these deliveries and none of the abortions was fol- 
lowed by excessive uterine bleeding. No petechiae were noted in any of the infants, 
although many well-documented case reports attest to its not infrequent occurrence.” 
Bleeding into joints, so common in hemophilia, was never seen. 

Spontaneous local bleeding was particularly striking in the four patients with 
thrombocytopathic thrombocytopenia. In three persistent severe nasal hemorrhages 
and in two repeated massive bleeding from the gastrointestinal tract dominated the 
clinical picture. . 

4. Remissions and Exacerbations—Most patients experienced long periods dur- 
ing which they either were completely asymptomatic or showed only easy bruising 
and menorrhagia. In some cases the periods of remissions lasted as long as 30 
years. During these clinical remissions the continued presence of the disease could 
be clearly discerned from the well-defined reduction in the thrombocyte count. In 
the majority of these patients sudden exacerbations often took place without warn- 


20. Landoldt, R. F.: Congenital (Neonatal) Thrombopenia, Helvet. paediat. acta 3:3, 1948. 
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ing. These were in the form of purpura or local bleeding, including intracranial 
bleeding. Patients who recovered again experienced long periods of clinical remis- 
sion, while others had serious clinical exacerbations at entirely unpredictable 
intervals. 

5. The Thrombocyte Level in Chronic Thrombocytopenic Purpura—The 52 
patients under consideration were observed for periods varying from a single visit 
to sporadic or periodic observations over 17 years. (The average period of obser- 
vation was 2.2 years.) The average number of thrombocyte counts varied widely. 
For 25 patients thrombocyte counts were performed in both quiescent periods and 
periods of acute exacerbation. Of the approximately 500 thrombocyte counts per- 
formed, about half were obtained during clinical remissions, yet only 6 were above 
250,000. Some of these may have been laboratory errors, representing single 
instances of high values in patients who otherwise had consistently low thrombo- 
cyte counts. 

In splenectomized patients, if the thrombocyte count once declined below 250,000, 
chronic thrombocytopenia persisted. Although the view is often expressed that the 
thrombocyte count in chronic idiopathic thrombocytopenia bears no relation to the 
severity of symptoms, we have seen no instance of well-defined purpura or severe 
local bleeding in patients whose thrombocyte count was more than 100,000.24 On 
the other hand, with thrombocyte levels below 100,000 petechiae, purpura, or spon- 
taneous local bleeding were not necessarily present. A tendency.to develop excessive 
ecchymoses and, in menstruating women, menorrhagia of moderate degree was apt 
to be present, however, even at the highest thrombocyte levels encountered. 

6. Associated Hematologic Studies—As in other thrombocytopenic states, clot 
retraction was usually lacking with thrombocyte counts of less than 50,000. Between 
the levels of 50,000 and 100,000 clot retraction was usually markedly diminished, 
while with higher levels clot retraction tended to be grossly normal. 

In patients with purpura, petechiae, or massive ecchymoses, the bleeding time 
was always prolonged and the tourniquet test reaction positive. In patients without 
extensive skin manifestations, the bleeding time was often normal and the reaction 
to the tourniquet test was negative, even with very low thrombocyte levels. Thus, 
thrombocyte levels and clot retraction (and prothrombin consumption) were found 
to be roughly parallel, while the reaction to the tourniquet test and the bleeding time 
appeared to follow the degree of clinical manifestations rather more closely. It has 
been our impression that young persons tolerate low thrombocyte counts much 
better than the elderly and that the extreme variability in the clinical picture of 
patients with equally low thrombocyte counts may in some measure be a reflection 
of vascular integrity. 

7. Results of Splenectomy in Chronic Idiopathic Thrombocytopenia.—(a) Clini- 
cal: Forty-one of the 52 patients with proved chronic idiopathic thrombocytopenia 
underwent splenectomy. The average duration of the disease before operation was 
seven and one-half years, and the average preoperative observation period with 
thrombocyte counts was eight and one-half months. 

Three of these patients were first studied after the failure of splenectomy to 
result in improvement. Among the 38 patients who underwent splenectomy while 


21. Patients with thrombocytopathic thrombocytopenia are exceptional in this respect. 
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under observation, there were 3 postoperative deaths ** (8%) ; eight were not fol- 
lowed for a sufficiently long time to allow evaluation of the result. Twenty-seven: 
were followed for more than six months (average period, 2.4 years). Seventeen. 
(63%) of these had thrombocyte levels ranging between 500,000 and 1,000,000 
(normal to twice normal) and were completely asymptomatic during the follow-up- 
period. In 10 (37%) the thrombocytopenia was either not relieved or recurred 
shortly after splenectomy. Once thrombocytopenia recurred, it persisted throughout 
the period of observation, and the hemorrhagic symptoms recurred at unpredictable 
times and with unpredictable severity. In only one patient was there unquestionable 
relief from hemorrhagic symptoms, despite the redevelopment of thrombocytopenia. 
If one adds to these figures the patients in whom the disease was probably of the 
chronic type (three) and those in whom the type remained undetermined (four), 
then there were 45 splenectomies with 3 deaths (7%), 20 cures (67%), and 10: 
failures (33% ), while a total of 12 patients were lost from observation before the 
final result could be evaluated. On this basis, the incidence of cures following 
splenectomy and the mortality of the operation are essentially the same as when: 
only proved chronic cases are considered. 

Four patients with thrombocytopathic thrombocytopenia are included in the 
above data. One of these was referred to us after splenectomy elsewhere had not 
aided his hemorrhagic disease. The other three patients underwent splenectomy 
while under observation; of these, one died postoperatively, while the other two. 
were not improved. Thus, it appears that in thrombocytopathic thrombocytopenia 
splenectomy is probably of little or no value. 

(b) Hematologic Observations: Results of frequent thrombocyte counts during 
the immediate postoperative period are available for 25 patients. In two no significant 
rise in the thrombocyte count occurred during the two postoperative weeks before 
discharge from the hospital. During the next four years, although sporadic rises 
in the thrombocyte counts occurred, it at no time rose to normal levels and only 
rarely rose above 250,000. 

In the remaining 23 cases a significant rise in the thrombocyte count was noted 
within 48 hours after the operation, the first rise usually occurring within 12 to 24 
hours. The peak thrombocyte count was reached at or before the 17th postoperative: 
day. This was below 500,000 in 3 patients, between 500,000 and 1,000,000 in 4, 
and between 1,000,000 and 3,500,000 in the remaining 16. During the next three 
months, the thrombocyte count generally tended to fall and then leveled off at a 
value somewhat related to the peak reached. Thus, in all patients in whom the 
peak value was less than 500,000 thrombocytopenia eventually redeveloped. Among 
those whose peak value was between 500,000 and 1,000,000 two had thrombocyto- 
penia again, while among those whose peak value was more than 1,000,000 thrombo- 


22. Of these deaths, one occurred in a patient with thrombocytopathic thrombocytopenia and 
was due to continued bleeding from the gastrointestinal tract and empyema. The other two 
deaths were due to bleeding from the splenic bed in one patient and cerebral hemorrhage (which 
occurred before operation) in the other. Both of these patients were operated on during episodes 
of severe purpura. Except in thrombocytopathic thrombocytopenia there was no postoperative 
death of patients operated on while free from purpura, even though bleeding severely from 
mucous membranes. 
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cytopenia redeveloped in only one. ** No patient with a normal thrombocyte count 
three to six months after splenectomy showed redevelopment of thrombocytopenia. 

It appears from the above data that the height of the thrombocyte count after 
splenectomy is of some value in predicting ultimate recovery. Postoperative rises, 
if they occurred, began within a few hours to a few days and reached a maximum 
within two weeks. This course was so customary as to make us feel that a delayed 
rise in thrombocyte count to completely normal values speaks against the diagnosis 
of chronic idiopathic thrombocytopenia and in favor of that of the acute type. 

8. Pathological Changes of the Spleen in Chronic Idiopathic Thrombocytopenic 
Purpura.—Among the 41 patients who underwent splenectomy, data on the gross 
and histological observations on the spleen are available in 25 cases. In addition to 
the 10 patients in whom the spleen had been palpable, 3 had enlargement of the 
spleen at operation, while in the remaining 12 the spleen was of normal size. Only 
one accessory spleen was noted. 

Histological examination revealed the presence of healed tuberculosis and sarcoid 
in one case each and of nonspecific granulomatous lesions in two cases. The spleen 
was of normal size in these cases. Findings consistent with infectious mono- 
nucleosis were noted in one case (diagnosed as infectious mononucleosis before 
operation), and in two cases some degree of myeloid metaplasia of the spleen was 
observed. In these three, splenomegaly was present. 

The results of splenectomy were no better in the patients with splenomegaly 
than in the over-all series. In the patients with granulomatous lesions in the spleen, 
the results were uniformly good. Splenomegaly or its absence is thus of no value 
in predicting recovery after splenectomy. 


COMMENT 


Review of the material presented in this report supports the view that under 
the terms idiopathic thrombocytopenic purpura, Werlhof’s disease, and essential or 
primary thrombocytopenia at least two quite different clinical entities may be dis- 
criminated. We have referred to these as acute ** (self-limited) and chronic idio- 
pathic thrombocytopenia. The term purpura has been omitted because the symptom 
of purpura is not an essential part of these thrombocytopenic states. Although many 
observers, including Rosenthal *° particularly, have suggested a similar classifica- 
tion, this clear-cut distinction does not appear to have been brought out with suff- 
cient emphasis in other reviews. 

Acute thrombocytopenia is characterized by sudden onset, short course, low 
mortality (1 death among 23 patients treated by supportive measures) and return 
of the thrombocyte count to completely normal values within a few months after 
onset of symptoms. Outspoken purpura is usually present. Since the disease is 
often preceded by nonbacterial infections, it may well represent a complication of 
the development of immunity. In some cases the thrombocytopenic state appears 
to be a manifestation of an allergic reaction to a chemical, drug, or other type of 
allergen. In almost half the cases, however, no plausible etiological factor could be 


23. This is the patient referred to above who was strikingly relieved of hemorrhagic symptoms 
in spite of recurrence of thrombocytopenia. 

24. This term does not include thrombotic thrombocytopenia, which is considered a separate 
entity. 
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discovered, and the condition might then be referred to as acute idiopathic thrombo- 
cytopenia. Eosinophilia and lymphocytosis appear to be as frequent in the idiopathic 
as in the postinfectious and allergic types. It is probable that in the future new 
techniques may permit the detection of preceding infections, allergies, and other 
immune reactions in all cases. 

It is possible that the relatively high incidence of acute thrombocytopenia in 
children may be due to the relative immunity of adults to the exanthematous dis- 
eases, which as a group are among the commonest cause of acute thrombocytopenia. 
There is no familial tendency or any predilection for either sex. 

Repeated attacks of acute thrombocytopenia are apparently rare. An exception 
to this occurs when the disease is a manifestation of true allergy and reexposure to 
the offending agent is not avoided, as in quinidine or sedormid® purpura. Between 
episodes, however, the patients are asymptomatic and show normal thrombocyte 
counts. 

In chronic idiopathic thrombocytopenia the onset is usually insidious. Once 
established, the disease is probably of permanent nature, even though clinical remis- 
sions are the rule. During these, significant thrombocytopenia persists, and most 
patients usually continue to show mild hemorrhagic symptoms. Local bleeding, as 
from the uterus or the nose, and easy bruising are the most frequent symptoms. 
Splenectomy abolishes all manifestations of the disease and can be considered cura- 
tive in about two-thirds of the patients who survive the operation. 

Etiological factors of the type seen in acute thrombocytopenia are rare. In chil- 
dren the disease occurs in both sexes with equal frequency. A high incidence in 
women, particularly striking during the second decade, suggests that the develop- 
ment of the adult female hormonal pattern predisposes to the disease. An occasional 
familial incidence suggests some constitutional predisposing factor, yet the disease 
is not congenital, as evidenced by the low incidence of its onset during the first 
year of life. Conversely, thrombocytopenia of the newborn is usually of the acute 
type.?* 

Incidence.—Since the chronic disease, merely by the virtue of its long course, 
is much morc apt to be discovered than the acute disease, the relative incidence of 
the two types in our series probably does not reflect the actual frequency with which 
they occur. Rather, we suspect that the acute disease is much commoner than is 
generally assumed or would appear from our series.2* Thus, recent studies have 
shown that a well-defined thrombocytopenia often occurs after rubella and infectious 
mononucleosis, although purpura or other severe bleeding manifestations are then 
not necessarily found.**** Similarly, two patients in our series failed to experience 
purpura after a test dose of a drug to which they reacted with profound throm- 
bocytopenia and which had caused purpura in the past. The high incidence of pur- 
pura in the acute group may be due in part to the fact that thrombocytopenia is 
recognized more readily when purpura develops, with the result that the patients 
are then referred for study. In those who do not have purpura, the thrombocyto- 
penia, being of short duration, is not recognized and careful studies are, therefore, 


25. Landoldt.2° Robson, K. N., and Davidson, L. S. P.: Purpura in Pregnancy, Lancet 
2:164, 1950. 

26. Recently we have studied 11 cases of the acute type, while observing only 2 cases of 
the chronic variety. 
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not made. In the chronic cases, however, the persistence of hemorrhagic mani- 
festations offers a much greater opportunity for the eventual recognition of thrombo- 
cytopenia, even though purpura may never have been a striking symptom. 

The Significance of the Recognition of Acute and Chronic Idiopathic Thrombo- 
cytopenia.—The importance of the recognition of acute and chronic idiopathic 
thrombocytopenia as separate entities lies mainly in the prognostic and therapeutic 
implications involved. Because of the relatively short and self-limited course of acute 
thrombocytopenia, it appears certain that therapeutic measures such as the use of 
corticotropin (ACTH) and cortisone, 77 which are stated to result in a remission, 
cannot be properly evaluated. Of six patients with the acute type seen recently, three 
were given corticotropin and three were treated without medication. The clinical 
and hematologic course in all six patients was almost identical. In this disease the 
best criterion for a therapeutic success would be the protection afforded against an 
agent to which the patient is known to respond with thrombocytopenia or the 
prompt reversion of the thrombocyte count to previous low levels on cessation of 
therapy. No measure is known at present which will fulfil the above criteria. 

In the chronic cases the success of a therapeutic procedure, such as splenectomy, 
is established only if the thrombocytopenia, present previously for at least four 
months, is followed by a sustained rise of the thrombocyte count to normal. A rise 
in the thrombocyte count to levels less than normal can hardly be considered to be 
due to therapy, since fluctuations in the thrombocyte count occur spontaneously. 
After splenectomy, a patient cannot be considered relieved of thrombocytopenia 
unless the thrombocytes remain at normal values for more than four months, since 
thrombocytopenia may redevelop in this interval. 


DIAGNOSIS 


The diagnosis of thrombocytopenia can usually be made by inspection of a well- 
prepared, well-stained cover-slip blood smear.*® In relatively mild cases, however, 
with only slight to moderate reduction in the thrombocytes, a thrombocyte count 
may be valuable, provided one knows the limits of errors and the normal standards 
of the method used. 

If thrombocyte counts are only occasionally performed in laboratories in which 
the normal variation and limits of accuracy have not been determined, they are 
usually unreliable. Since the diagnosis, therapy, and management of the patient may 
at times be based chiefly on the thrombocyte count, the importance of taking these 
factors into account cannot be overemphasized. The relative merits of various 
techniques have been previously discussed.*® 

The tourniquet test, the bleeding time, and the clot retraction, together with the 
more recently developed prothrombin consumption test of Quick and others,”* may 
furnish evidence of a confirmatory nature. 

Once the diagnosis of thrombocytopenia has been confirmed from inspection of 
a blood smear or a thrombocyte count, examination of a bone marrow preparation 
made by puncture aspiration of one of the available sites is the simplest and most 


27. Bethell, F. H.; Meyers, M. C.; Miller, S., and Bullock, W. H.: Effects of ACTH and 
Cortisone on Idiopathic Thrombocytopenic Purpura, Tr. A. Am. Physicians, 64th Session, 1951, 
to be published. 

28. Quick and others.12 Quick, A. J., and Favre-Gilly, J. E.: The Prothrombin Consumption 
Test and Its Clinical and Theoretic Implications, Blood 4:1281, 1949. 
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reliable method of determining whether the thrombocytopenia is due to lack of 
megakaryocytes or exists in spite of their normal number. If at least one mega- 
karyocyte can be seen per low-power field in a cellular portion of the bone marrow 
smear, one can assume that the thrombocytopenia is not due to a lack of these 
thrombocyte precursors. 

If splenomegaly is present, one must consider the various conditions known to 
cause enlargement of the spleen, such as rheumatoid arthritis, liver disease, 
lymphoma, and disseminated lupus,?° and utilize the various diagnostic methods 
commonly employed in these conditions. It is particularly important in acute or 
subacute cases of idiopathic thrombocytopenia, and even in some chronic ones, to 
rule out disseminated lupus by performance of the L. E. test.°° 

Acute thrombotic thrombocytopenia, which shows hemolytic jaundice, cerebral 
symptoms, etc., must be considered in some cases. Finally, the choice is narrowed 


TABLE 8.—Differentiation Between Acute Self-Limited Thrombocytopenia and 
Chronic Idiopathic Thrombocytopenia 








Acute Chronie 


Incidence: female/male 1/1 5/3 
Presenting symptom Purpura “Bleeding disorder” 
Past history of bruising or None Almost always 
other forms of abnormal 
bleeding 


Physical findings ; Skin rash may be present in Spleen palpable in 10% 
addition to purpura 
Etiological factors Drugs; infections Unknown 
Blood and/or marrow Common Rare 
lymphocytosis and/or 
eosinophilia 
Course Spontaneous recovery May recover clinically, but 
within 4 mo. thrombocyte count always 
below % or normal 
Repeat attacks None spontaneously Spontaneous exacerbations 
Family history of bruising 15% 25% 
Familial thrombocytopenia None Occasional 
Treatment Supportive; splenectomy Splenectomy offers only 
of uncertain value ehance of cure and is 
effective in % of cases 





to a consideration of the distinction between acute thrombocytopenia and chronic 
idiopathic thrombocytopenia. 

The correct decision between these two possibilities is of the greatest importance 
in deciding upon the correct management of the case at hand. 

Table 8 summarizes the features which distinguish acute and chronic idiopathic 
thrombocytopenia. In using the criteria listed, it must be remembered that no 
single one is infallible. Even if all are taken into consideration, no simple rule can 
be devised to distinguish the acute type from the chronic. Rather, one must be 
constantly aware of the physiological and pathological basis of each of the features 
and interpret one’s findings in that light. One must remember that results of repeated 
exposure to a drug or agent to which the patient reacts with thrombocytopenia may 
occasionally simulate the chronic disease. On the other hand, a chronic case may be 
seen during an acute exacerbation and a good history of previous hemorrhagic 


29. The thrombocytopenia often seen in these diseases is considered to be of the secondary 
“hypersplenic” type. 

30. Hargraves, M. M.; Richmond, H., and Morton, R.: Presentation of Two Bone Marrow 
Elements: The “Tart” Cell and the “L. E.” Cell, Proc. Staff. Meet., Mayo Clin. 23:25, 1948. 
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symptoms may not be obtainable. In addition, the possibility exists that a chronic 
case may be seen at the very onset of the disease. Thus, an acute onset is not 
necessarily proof that one is dealing with acute self-limited thrombocytopenia. 
Similarly, with an increasing awareness of thrombocytopenia, acute cases may be 
discovered, even though symptoms are mild or even absent, so that an insidious 
onset does not necessarily mean that the disease is of the chronic type. In our 
experience, however, an acute onset together with a negative past history was 
present in such a small number of chronic cases and was so consistently the rule in 
the acute cases that these two findings when they occurred together could be con- 
sidered strong presumptive evidence that the thrombocytopenia was of the acute 
type and that spontaneous recovery would ensue. In all cases a thorough search 
for agents to which the patients may be allergic is indicated. Purpura or thrombo- 
cytopenia following one of the acute infectious diseases of childhood is apparently 
always of the acute type, but if it follows other virus infections or immunizations 
it may represent an exacerbation of the chronic form. In such cases, careful ques- 
tioning of the patient regarding previous hemorrhagic symptoms is usually of help. 

Skin eruptions, such as hives or acute eczema and the rashes of the acute 
exanthematous diseases of childhood, point to the acute type. A definitely enlarged 
spleen usually points to a specific disease of the spleen with secondary thrombo- 
cytopenia, but slight splenymegaly is occasionally jeen in the chronic idiopathic 
cases. It was not observed in the acute cases. 

The presence of blood eosinophilia and lymphocytosis, or in their absence the 
finding of bone marrow eosinophilia, may indicate acute or allergic disease. Since 
bone marrow eosinophilia without blood eosinophilia or lymphocytosis was present 
in only one case in our series, while blood eosinophilia or lymphocytosis without 
bone marrow eosinophilia occurred in five, a careful differential count of the periph- 
eral blood, for all practical purposes, is as important as a differential count of 
the marrow cells. 

A positive family history of chronic idiopathic thrombocytopenia, if present, 
may help to differentiate an occasional case, but the often-told secondhand accounts 
of easy bruising and other hemorrhagic symptoms in the patient’s family are apt to 
be misleading. In our series 15% of patients with acute thrombocytopenia claimed 
that members of the immediate family had hemorrhagic symptoms. Direct and 
careful questioning of the suspects almost always dispelled this impression, and in 
none of the cases studied were the thrombocytes found to be depressed. The per- 
centage of patients with chronic idiopathic thrombocytopenia who claimed that 
members of the immediate family were suffering from hemorrhagic symptoms was 
only slightly higher (25%), but in two instances the affected relative was actually 
found to have chronic idiopathic thrombocytopenia. 

If in a female patient the onset of symptoms of thrombocytopenia occurs between 
the ages of 10 and 20, the chances on the basis of age and sex alone are about three 
to one that the disease is chronic. 

It is our feeling, however, that an intelligent use of all the available criteria 
will result in a much higher percentage of correct diagnoses. If the criteria are 
contradictory in a given case, frequent observations and thrombocyte counts over 
a period of four to six months will usually supply a definite answer. During this 
time one must attempt to remove all possible allergens. 
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Persistence of thrombocytopenia, even though symptoms disappear and even 
though there may be some rise in the thrombocyte counts, indicates the presence of 
the chronic disease. Only when the thrombocyte count rises to normal and remains 
at that level for several weeks is it justifiable to conclude that the disease is of the 
acute variety. 

TREATMENT 

The appropriate treatment of a case of “idiopathic” thrombocytopenia may tax 
all the diagnostic and therapeutic skill of the physician in charge. As we have 
brought out abundantly above, the most important single point in treatment is the 
establishment by all available means whether a given case is acute, and thus pre- 
sumably self-limited, or whether it is of the chronic variety. This distinction is 
often easy, but, when dealing with acute purpuric manifestations, one cannot always 
be certain that the situation represents an acute exacerbation of the chronic disease 
or a completely new disorder. In any event, in such a situation, the first con- 
sideration is the use of supportive measures, which are of value in improving the 
immediate hemorrhagic tendency. In the meantime, the decision in regard to 
splenectomy may be delayed and the patient’s acute symptoms ameliorated. In 
children splenectomy may be delayed without hesitation, but in the adult over 40, 
with presumably friable blood vessels, the ever-present possibility of cerebral hemor- 
rhage makes the situation an urgent and pressing one for quick decision. 

Supportive Measures—When one is first confronted with a case showing acute 
hemorrhagic purpura, supportive measures are urgently indicated. Blood trans- 
fusions occupy first place in this regard. These are given, not only to replace blood 
lost but to add thrombocytes and thrombocyte products. The patient’s pulse rate, 
blood pressure, hemoglobin concentration, and hematocrit values are watched 
carefully for indications of shock or unusual degrees of hemorrhage. Every attempt 
is made to have ample supplies of blood readily available, preferably in the form of 
compatible donors. The use of whole, freshly drawn blood is much to be preferred 
over stored or bank blood, in which thrombocyte disintegration takes place within 
a few hours. With direct transfusions using siliconized apparatus, thrombocyte 
loss can be cut to a minimum,*’ 

Since 1928, one of us (W. D.) has stressed the value in acute thrombocytopenic 
episodes of using the freshly drawn blood of polycythemic donors, chiefly because 
of the extremely high thrombocyte levels often present in this blood.** After a 
transfusion of polycythemic blood having a thrombocyte level of 2,000,000 to 
5,000,000 per cubic millimeter or more, a definite rise in the thrombocyte count 
of the patient usually occurs, quite in contrast to the often complete lack of response 
when 500 cc. of normal blood is given. Such a rise may help to tide a patient over 
an acute bleeding episode, and not infrequently full-fledged remissions have occurred 
after such transfusions. Several of these transfusions may be given in the course 
of a few days. There is no discernible virtue in the use of “small” transfusions of 
250 cc. or less as opposed to ordinary transfusions of 500 cc. or more. 

The Problem of Splenectomy.—In our series of cases of acute thrombocytopenia, 
there was 1 death among the 22 patients treated expectantly. Among the four 
patients treated by splenectomy, one death also occurred, and in two no rise in the 


31. Dameshek, W.: Physiopathology and Course of Polycythemia Vera as Related to 
Therapy, J. A. M. A. 142:790 (March 18) 1950. 
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thrombocyte count took place until two weeks after operation. In the fourth case, 
however, a rise in thrombocyte count took place directly after operation. From the 
available data in our cases, it is difficult and, in fact, impossible to state at present 
whether splenectomy has a modifying effect on the course of acute thrombocyto- 
penia. In cases in which the signs point strongly to the acute, self-limited disease 
it may, therefore, be wise to withhold operation as long as possible in the hope that 
a spontaneous remission will take place. That this is by no means unlikely, and 
is in fact usual, is brought out from a study of our cases. Furthermore, survey of 
all 89 cases in this series (acute, chronic, and unclassified) suggests that splen- 
ectomy may carry an undue mortality if performed during episodes of fulminating 
purpura. Thus, 54 attacks of purpura in 30 patients were treated medically, with 
3 deaths and with 1 severe and 3 mild cerebral hemorrhages. On the other hand, 
19 attacks of purpura were treated by splenectomy with 3 deaths and 1 postoperative 
cerebral embolus. 

Despite these statistics, when one is faced with a person 40 years of age or 
older who has active bleeding into the skin and from mucous membranes, the 
decision for or against splenectomy is still an extremely difficult ane. In such cases 
it is often impossible to predict with any great confidence whether the process will 
be self-limited and, if so, when the thrombocytopenic state will end. Furthermore, 
there is no definite knowledge presently available concerning the possible modifying 
effect of splenectomy on the course of the acute self-limited disease. Thus, in the 
individual case, the physician must use his best judgment with the disconcerting 
feeling that “he may be damned if he does, and damned if he doesn’t!” Presumably 
this difficult problem will not be settled until in a large series of cases of acute 
thrombocytopenia alternate patients are treated by splenectomy and by supportive 
measures alone. 

In proved cases of chronic idiopathic thrombocytopenia, however, the situation 
seems clearer. This disease, if left untreated, invariably persists, leaving the patient 
subject to severe and potentially fatal hemorrhagic episodes. Because splenectomy 
was productive of permanent recovery in about two-thirds of the patients who 
survived the operation, both in this and in other series, the operation is indicated 
in every case of the chronic form of the disease. This rule does not appear to hold 
true in the thrombocytopathic type, in which splenectomy was valueless in our four 
cases. In uncomplicated chronic idiopathic thrombocytopenia, however, the question 
is not so much whether as when splenectomy should be performed. 

In the proved chronic cases of our series, 30 attacks of acute purpura occurring 
in 20 patients were treated medically, with a mortality of 2; 3 mild cerebral hemor- 
rhages occurred with complete recovery within a few months. There was one 
severe cerebral hemorrhage. Ten purpuric episodes were treated by splenectomy, 
with a mortality of two (including a patient who had just suffered a severe cerebral 
hemorrhage) ; in one case a postoperative myocardial infarct occurred, followed 
by a cerebral embolus which left the patient with a marked residual disability. 
These figures indicate that splenectomy may be of no particular value in the treat- 
ment of the acute purpuric episodes occurring in the course of chronic idiopathic 
thrombocytopenia, and that it may in fact be attended with definite danger. Again, 
it is difficult to make a categorical statement whether or not splenectomy should be 
done during an episode of acute purpura, but there can be no question that if the 
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patient can be tided over such an attack the operation is attended with far less risk. 
On the other hand, patients who continue to bleed from mucous membranes after 
purpura has subsided seem to tolerate splenectomy well, and some of the best results 
are obtained in this situation.t? Severe local bleeding as from the uterus or nose 
should, therefore, not be considered a contraindication to splenectomy. 


CONCLUSIONS 


On the basis of an analysis of 89 consecutive cases of “idiopathic thrombo- 
cytopenic purpura,” the following conclusions appear justified : 

1. The condition generally known as idiopathic thrombocytopenic purpura 
comprises two broad clinical entities, i. e., acute, self-limited thrombocytopenia 
and chronic idiopathic thrombocytopenia. In the former, spontaneous recovery is 
the rule and usually occurs within four months from the onset of the disease. In the 
latter, while clinical remissions are also the rule, thrombocytopenia persists and 
exacerbations are common. 

2. The two types differ in their modes of onset, the presence or absence of 
etiological factors, the occurrence of eosinophilia and lymphocytosis, incidence of 
splenomegaly, and familial tendency. On the basis of these features it is usually 
possible to distinguish between the two entities. 

3. The diagnosis of thrombocytopenia, particularly of the chronic idiopathic type, 
must be considered whenever excessive bleeding is present, even in the absence of 
petechiae or purpura. 

4. In evaluating therapy, it is necessary to differentiate clearly between acute 
(self-limited) thrombocytopenia and the chronic disease. In acute thrombocytopenia 
the evaluation of any form of therapy, including splenectomy, is frequently impossible 
because of the self-limited nature of the disease. In chronic idiopathic thrombo- 
cytopenia, because spontaneous clinical remissions are frequent and often of many 
years’ duration, and because of the spontaneous fluctuations in thrombocyte count, 
therapy can be said to be successful only if it achieves a rise in the thrombocyte 
count to normal over a significant time. Splenectomy may be considered curative only 
if the thrombocyte count is still normal for at least four to six months after operation. 

5. Supportive measures, particularly the transfusion of fresh blood, and splen- 
ectomy, are the most important therapeutic measures available at present. Although 
the decision for or against splenectomy is still a difficult one in an individual case 
during an attack of acute purpura, our data suggest that it may be best to treat such 
episodes by supportive measures and to perform splenectomy only after frank purpura 
has subsided. On the other hand, local bleeding from mucous membranes, even 
though severe, often responds dramatically to splenectomy and, if unaccompanied 
with purpura, should not be considered a contraindication to the operation. 

6. Splenectomy results in the cure of about two-thirds of patients with chronic 
idiopathic thrombocytopenia. Because of the low mortality of this operation when 
patients are free of purpura (none in our series, exclusive of the thrombocytopathic 
type) and the possibility of future hemorrhagic crises, splenectomy should be done 
in all patients with chronic idiopathic thrombocytopenia as soon as the diagnosis is 
established and the patient is free of purpura. Splenectomy is probably of no value 
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in thrombocytopathic thrombocytopenia. Insufficient data are available to indicate 
the possible value of splenectomy in modifying the course of acute thrombocytopenia. 


APPENDIX—-CASE REPORTS 


A. Acute Thrombocytopenia—1. Postinfectious Type: The case of A. B. (Table 2) was 
previously reported in detail.44 An 11-year-old boy displayed thrombocytopenia and purpura 
following an attack of chickenpox. When first seen, he was covered with petechiae and 
ecchymoses and was bleeding profusely from mucous membranes. Chickenpox lesions were still 
visible, and the spleen was not palpable. The thrombocyte count was 15,000. Blood lymphocytes 
varied between 18 and 39% during the acute illness and eosinophiles between 0 and 2%. The 
bone marrow was entirely normal except for absence of thrombocytes. Megakaryocytes were 
present in normal numbers, and eosinophiles were 3%. Symptoms lasted 11 days, and thrombo- 
cytopenia subsided by the 16th day. An eight-month follow-up study showed consistently 
normal thrombocyte counts. 

2. Allergic Type: The case of U. B. (Table 2) was previously reported in detail.4¢ A 
59-year-old white housewife exhibited thrombocytopenia and purpura three times in four months, 
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Fig. 1—The course of acute self-limited thrombocytopenia. 
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each time after the ingestion of quinidine. Purpura and thrombocytopenia had occurred every 
time she took quinidine except on the first exposure. When first seen, she was covered with 
petechiae and ecchymoses. There was a crusting rash around the mouth, the site of heavy 
infiltration of blood. The spleen was not palpable. The thrombocyte count was 32,000. The 
peripheral blood picture was otherwise normal. There was no lymphocytosis or eosinophilia. 
The bone marrow was normal except for absence of thrombocytes. Megakaryocytes were normal 
in number, and there was no eosinophilia. On cessation of quinidine intake, purpura always 
disappeared and thrombocytes returned to normal, attesting to the self-limited nature of the 
disease, even though further follow-up observations on this patient are not available. 

3. Idiopathic Type: R. de M., a 29-year-old man, was admitted to the New England Medical 
Center in February, 1946, because of nosebleeds of four days’ duration. For several months 
before admission he had noted what he thought was an increased tendency to bruising. Four 
days before admission bruising became severe, and on the day before admission he had nosebleeds 
and a shower of petechiae on the legs. Past history revealed that for many years he had com- 
plained of itching of the skin after bathing in salt water. For occasional attacks of migraine 
he had used anacin® (a mixture of acetophenetidin, acetylsalicylic acid, and caffeine) for at 
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least five years. Physical examination showed extensive purpura and oozing of blood from nose 
and mouth. The spleen was not enlarged. Laboratory studies showed a thrombocyte count of 
5,000, bleeding time of 10 minutes, absence of clot retraction, positive tourniquet test reaction, 
and normal clotting and prothrombin times. There was no significant anemia, and the white 
blood cell count revealed 14% eosinophiles. The bone marrow revealed essentially normal 
numbers of megakaryocytes but complete absence of thrombocytes. Eosinophilic cells comprised 
13% of all nucleated cells. Because of the presence of eosinophilia, splenectomy was not done 
and the patient was treated expectantly. Purpura and spontaneous bleeding disappeared toward 
the end of February, even though the thrombocyte count remained low. A significant rise in 
thrombocyte count was first noticed in April, 1946, but his bleeding time had reached four and 
one-half minutes one month before this, when the thrombocyte count was still only about one- 
tenth of normal. Toward the end of April, his thrombocyte count reached normal levels for 
the first time, and when he was seen again three years later it was still within normal limits. 
During the intervening three years he had had no hemorrhagic symptoms of any kind (Fig. 1). 

Comment: These three cases illustrate the self-limited nature of acute thrombocytopenia and 
the similarity in course of the postinfectious, allergic, and idiopathic varieties. The diagnostic 
value of a skin rash is manifested by Cases 1 and 2, and the value of eosinophilia, by Case 3. 
Since spontaneous recovery can thus be predicted, expectant management appears to be indicated. 
It is clear that the effect of splenectomy would be difficult to evaluate in these cases. 
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Fig. 2—Chronic idiopathic thrombocytopenia: good result from splenectomy. 


B. Chronic Idiopathic Thrombocytopenia—1. Three cases of this disorder included in the 
present series have been reported in detail previously (see Cases 2, 3, and 44), They are striking 
examples of the failure of many patients with chronic idiopathic thrombocytopenia to exhibit 
petechiae or purpura. Cases 2 and 44> were followed for one year after splenectomy. During 
this time there was no more bleeding and thrombocyte counts remained normal. These two 
patients are listed in our present series as representing successful splenectomy, while the third 
patient (Case 3), who could not be followed after discharge from the hospital, is not included 
under cures in the present series in spite of the immediate good results. 

2. Figure 2 illustrates the presplenectomy and postsplenectomy course in a classic case of 
chronic idiopathic thrombocytopenia. M. M., a 16-year-old single girl, a student, was admitted 
to the New England Medical Center on May 25, 1944, complaining of spontaneous bruising. 
Two months before admission the patient had had a complete upper dental extraction, with 
excessive bleeding. An infection developed in the operative site; the patient was treated with 
sulfadiazine for six days, and the swelling was drained. Shortly after this the patient noticed 
the onset of ecchymoses. Thrombocyte counts done at that time were low. Bruising continued, 
and the patient was admitted to the hospital for investigation. On admission the patient did 
not appear clinically ill. The skin was covered with many ecchymoses. No petechiae were noted. 
There was no bleeding from the mucous membranes. The spleen was not palpable. Except 
for a low thrombocyte count (32,000) the blood picture was normal (lymphocytes 28%; 
eosinophiles 0). The bone marrow showed a marked increase in megakaryocytes but no 
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thrombocytes. There were 3% eosinophiles. The bleeding time was three and a half minutes. 
Clotting time was normal. 

During the next year the tendency to bruise became markedly diminished, even though the 
thrombocyte count remained quite low. The bleeding time continued normal. In June, 1945, 
ecchymoses again became increasingly evident and in September, 1945, splenectomy was per- 
formed. After this, the thrombocyte count rose to 900,000, and further follow-up observation 
over two years revealed no further bruising or other bleeding manifestations and normal 
thrombocyte counts throughout. 

Comment: It is of interest that in this patient bleeding following tooth extraction was in 
retrospect the first known manifestation of thrombocytopenia, yet this was not recognized until 
the patient subsequently displayed a moderately severe bruising tendency. Thrombocytopenia 
may well have been present for many years before and may have remained asymptomatic and 
thus was unrecognized. The insidious onset of chronic idiopathic thrombocytopenia is well 
illustrated in this patient. It can also be seen that low thrombocyte counts may be accompanied 
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Fig. 3.—Chronic idiopathic thrombocytopenia: failure of splenectomy to relieve thrombo- 
cytopenia or hemorrhagic manifestations. 
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Fig. 4.—Chronic idiopathic thrombocytopenia: mild form (7. T. indicates tourniquet test; 
C. R., clot retraction). 





with a normal bleeding time and practically no hemorrhagic symptoms. Sulfadiazine probably 
played no role in the development of the disease, since excessive bleeding following tooth 
extraction was present before exposure to this drug, and since thrombocytopenia was not 
relieved after the use of drug had been discontinued. Splenectomy resulted in complete relief 
from hemorrhagic symptoms and thrombocytopenia. 

3. Failure of splenectomy to improve the course of a patient observed for six years is 
illustrated in Figure 3. L. R., a 64-year-old white married housewife, was admitted to the New 
England Medical Center in June, 1942, because of nosebleeds, petechiae, and ecchymoses of 
several days’ duration. The past history revealed that she had bruised easily as long as she 
could remember, had had frequent nosebleeds in the past, but had never had menorrhagia. On 
admission she was found to be covered with petechiae and ecchymoses. The spleen was not 
palpable. The thrombocyte count was 50,000. Blood eosinophiles were 4%. The bone marrow 
showed marked increase in megakaryocytes but no thrombocytes. There was no eosinophilia 
of the bone marrow. During the next few weeks purpura disappeared completely, but the 
thrombocyte count continued to be extremely low. Four months later another attack of purpura 
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was followed by recovery, again without significant rise in the thrombocyte count. During the 
next year she continued to display easy bruising and in October, 1943, had a slight cerebral 
accident. Splenectomy was carried out in November, 1943. After this, the thrombocyte count 
rose to only 90,000 and during the next five years averaged 30,000. Until March, 1948, she 
was again relatively well, complaining only of a slight bruising tendency. In March, 1948, she 
became increasingly weak and was found to be severely anemic because of loss of blood in the 
stools. Barium sulfate enema and gastrointestinal series were normal, and intestinal bleeding 
eventually ceased, multiple transfusions being required in the interval. A fatal intestinal 
hemorrhage occurred in September, 1948. At autopsy petechiae over the peritoneum and 
mesentery were noted, although none were present spontaneously on the skin. Several feet 
of transverse and descending colon showed massive infiltration of the bowel wall with blood. 

Comment: In this patient thrombocytopenia was not relieved by splenectomy. Since this 
patient’s hemorrhagic symptoms between 1943 and 1947 were no severer than they had been 
before 1942, it is likely that this patient had thrombocytopenia for many years before 1942. 
In view of this, the mildness of the disease between 1943 and 1947 cannot be ascribed to 
splenectomy, particularly since fatal hemorrhage occurred five years later. 

4. The course of chronic idiopathic thrombocytopenia is again illustrated in Figure 4. 
B. McG., a 60-year-old white widow, was admitted to the New England Medical Center in 
August, 1948, for investigation of mild hypertension and headaches. At this time physical 
examination revealed extensive ecchymoses, and further questioning disclosed that they had 
been present periodically since about the onset of puberty. Also since then the patient had 
periodic oozing of blood from her gums but no hematuria or epistaxis. Menstruation had always 
been profuse and lasted 8 to 10 days each month. She had never taken any notice of 
these symptoms. Except for presence of ecchymoses and a slightly elevated blood pressure, 
170/95 mm. Hg, results of physical examination were normal. The thrombocyte count was 
40,000. A tourniquet test gave a markedly positive result; the bleeding time was 10 minutes; 
clot retraction was slight. Her course until May, 1949, is indicated in Figure 4. 


Comment: This patient illustrates the insidious onset of chronic idiopathic thrombocytopenia 
and the fluctuations in thrombocyte count which, however, never returned to normal. The 
relative mildness of symptoms over long periods in spite of low thrombocyte counts is 


again illustrated. 





MONILIASIS IN PATIENTS TREATED WITH AUREOMYCIN 
Clinical and Laboratory Evidence That Aureomycin Stimulates the Growth of Candida Albicans 
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UREOMYCIN, isolated by Duggar in 1948,’ is an antibiotic biosynthesized 

by the actinomycete, Streptomyces aureofaciens. It has attained great clinical 

significance because of its therapeutic activity against a wide bacterial spectrum, 

which includes a number of Gram-positive and Gram-negative organisms, and it 

appears to be highly specific against many members of the rickettsial group and 
some virus-like agents. 

The antibiotic is a yellow powder said to be soluble in distilled water and in 
5% dextrose solution in distilled water. Solutions in isotonic sodium chloride 
solution precipitate when a level of more than 1% of the drug is attained. The 
aqueous solutions are acid and when neutralized or made alkaline deterioration of 
activity is rapid at room temperature.’ 

After oral administration of a single dose of 0.5 gm., aureomycin appears in the 
urine in 1 hour and is detectable up to 16 hours, the peak concentration occurring 
between 2 and 8 hours.’ Also, it is said to be excreted into the bowel even after 
intravenous administration.‘ 

In animals aueromycin has a low toxicity,> and in human beings no serious 
side-reactions have been reported. Nausea, vomiting, and diarrhea, while at times 
annoying, seldom cause alarming symptoms; it is unusual that treatment has to be 
interrupted for more than a few hours in most instances. 

Participating in a problem exploring the use of aureomycin in treatment of 
dermatological disease, one of us (R. B. P.) was impressed with the not uncommon 
occurrence of stomatitis, perléche, pruritus ani, vulvovaginitis, and other muco- 


From the Department of Dermatology, Columbia-Presbyterian Medical Center. 

1. Duggar, B. M.: Aureomycin: A Product of the Continuing Search for New Antibiotics, 
Ann. New York Acad. Sc. 51:179-181 (Nov. 30) 1948. 

2. Schoenbach, F. B.; Bryer, M. S., and Long, P. H.: The Pharmacology and Clinical 
Trial of Aureomycin: A Preliminary Report, Ann. New York Acad. Sc. 51:267-279 (Nov. 30) 
1948. 

3. Collins, H. S.; Wells, E. B.; Paine, T. F., Jr., and Finland, M.: Urinary Excretion of 
Aureomycin, Proc. Soc. Exper. Biol. & Med. 69:174-175 (Oct.) 1948. 

4. Harris, H. J.: Aureomycin and Chloramphenicol in Brucellosis, with Special Reference 
to Side Effects, J. A. M. A. 142:161-165 (Jan. 21) 1950. 

5. Harned, B. K.; Cunningham, R. W.; Clark, M. C.; Cosgrove, R.; Hine, C. H.; 
McCauley, W. J.; Stokey, E.; Vessey, R. E.; Yuda, N. N., and SubbaRow, Y.: The Phar- 
macology of Aureomycin, a New Antibiotic, read before the Section on Biology, New York 
Academy of Science, New York, July 21, 1948. 


729 











730 A. M, A. ARCHIVES OF INTERNAL MEDICINE 


cutaneous lesions suggestive of moniliasis. Similar observations were made on 
patients given aureomycin by physicians from other departments. Some of these 
patients were seen in consultation by members of the dermatological staff; 
other patients were called to our attention by practitioners who were having similar 
experiences. 

The medical literature revealed few notes concerning such effects. Statements 
encountered, with one exception,® were concealed in the text under subheadings of 
“side-reactions” or were mentioned in case reports. 

Lennette, Meiklejohn, and Thelen,’ investigating the use of aureomycin in 23 
patients with Q fever, came across one patient who complained of “soreness of the 
scrotum and of the mouth.” A second patient made similar complaints referable 
to the scrotum, and a small number of pruritic papular lesions on the shoulders was 
seen. No mention was made that these lesions might be caused by Candida albicans. 

O’Leary, Kierland, and Herrell * treated a patient who had early syphilis with a 
total oral dose of 67.5 gm. of aureomycin and noted a “mild perléche and a smooth 
reddened tongue.” The authors attributed these findings to avitaminosis caused by 
suppression of the bacterial flora of ‘the intestinal tract. They remarked: “This 
observation is of considerable importance since this pronounced reduction of 
bacterial flora may impair synthesis and absorption of essential nutrients.” 

Of 20 patients given oral doses of 4 gm. daily in treatment of atypical pneumonia, 
Meiklejohn and Shragg ® made mention of one in whom “cheilitis and a smoothness 
of the tongue” were noticed four days after aureomycin therapy. 

However, of singular interest to us are the published observations of Harris,* 
who isolated the yeast-like fungus, C. albicans, from 5 of 25 patients who had acute 
inflammatory disease of the vagina, vulva, anal region, and buccal mucosa while 
receiving aureomycin and/or chloramphenicol (chloromycetin®). Harris’ opinion 
was the same as that of O’Leary, Kierland, and Herrell; namely, that such “‘side- 
effects” were the result of avitaminosis caused by destruction of the normal bacterial 
flora in the intestinal tract. He further suggested that C. albicans may overgrow 
and gather virulence after the destruction of these organisms by aureomycin or 
chloramphenicol and thereby, because of lowered tissue resistance from deficiency 
of the vitamin B complex components, encourage mucocutaneous moniliasis. 

Our clinical observations of the past two years are in accord with those of Harris 
and others mentioned. However, as a result of our study, we are of the opinion 
that reactions such as those described may in the majority of instances be caused 
directly by C. albicans. We have tabulated our observations on 16 patients in whom 
moniliasis-like lesions or symptoms were noted. In every case a yeast-like fungus 
was found by slide, and/or C. albicans was obtained by culture.’ Moreover, while 


6. Riese, J. A.: Toxic Reaction to Aureomycin: Report of a Case, J. M. Soc. New Jersey 
46:467 (Oct.) 1949. 

7. Lennette, E. H.: Meiklejohn, G., and Thelen, H. M.: Treatment of Q Fever in Man 
with Aureomycin, Ann. New York Acad. Sc. 51:331-342 (Nov. 30) 1948. 

8. O’Leary, P. A.; Kierland, R. R., and Herrell, W. E.: The Oral Administration of 
Aureomycin (Duomycin) and Its Effect on Treponema Pallidum in Man, Proc. Staff Meet.. 
Mayo Clin. 23:574-578 (Dec. 8) 1948. 

9. Meiklejohn, G., and Shragg, R. I.: Aureomycin in Atypical Pneumonia: A Controlled 
Evaluation, J. A. M. A. 140:391-396 (May 28) 1949. 

10. The fungus was identified by culture in the Laboratory for Medical Mycology of the 
Department of Dermatology. 
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recognizing that destruction of intestinal bacterial flora, secondary avitaminosis, 
and other miscellaneous factors may be of some influence, our laboratory investi- 
gations indicate that aureomycin hydrochloride or some unknown substance 
therein “ actually stimulates the growth of C. albicans and possibly other yeasts 
and yeast-like organisms. 


METHOD OF STUDY AND CLINICAL NOTES 


Forty-two patients treated in the Department of Dermatology with aureomycin given orally 
were carefully observed for mucocutaneous manifestations complicating therapy. Ten patients 
presented objective and subjective moniliasis-like symptoms. The additional six patients for 
whom data are tabulated were seen in consultation by staff members and were investigated for 
fungous infections (Table 1). 

For comparison we examined the clinical records of 42 patients treated with aureomycin 
orally in the Department of Medicine. Table 2 shows the relative incidence of moniliasis in the 


TasLe 2.—Relative Incidence of Moniliasis in Dermatological and Medical 
Groups Given Oral Aureomycin Therapy 








No. of No. with 
Cases Moniliasis 
Dermatological Group 

Pemphigus vulgaris 
Erythema multiforme 
Aphthous ulcers, chronic 
Lupus erythematosus 
Dermatitis herpetiformis 
Herpes zoster 
Other (no more than 1 each) 


_ 
Slescouwmpwea 


Medical Group 
Atypical pneumonia 
Other (no more than 1 each) 


alac 





medical and dermatological groups. The majority of medical cases were of patients treated for 
atypical pneumonia. 

None of the patients with atypical pneumonia or herpes zoster had clinical signs or symptoms 
diagnostic of moniliasis. However, it is interesting to note that these patients received 
similar daily and total doses of aureomycin and were under observation for a comparable period 
after recovery. The patients with herpes zoster had minimal cutaneous involvement as compared 
with other dermatological patients ; those with atypical pneumonia, of course, had none. 

Undoubtedly, epithelial denudation from skin and mucous membranes and the general con- 
dition of the patient are factors which must be given due consideration in appraising the 
frequency of monilial infections in variable circumstances. Such factors probably account for 
the relatively high incidence in those patients with pemphigus. 

It is quite possible that some infections with C. albicans may go unnoticed or unrecorded. 
During our analysis of clinical records, we encountered three instances in which patients had 
mucocutaneous symptoms following aureomycin therapy, but moniliasis was not considered as a 
possible diagnosis. Moreover, many clinicians with whom we discussed these effects had 
previously assumed that such reactions were the result of allergy, idiosyncrasy, avitaminosis, 
Gr, in some cases of intertriginous and vaginal lesions, just coincidental dermatoses. One 


11. A communication from Lederle Laboratories Division, American Cyanamid Company, 
Pearl River, N. Y., informs us that aureomycin hydrochloride dispensed for oral use in capsules 
is 97% pure. There is about 0.5% water, while the remainder has not been determined as yet. 
Chemists feel that these so-called impurities are neither protein nor lipid. The difficulty lies in 
the fact that they are unable to obtain quantities sufficient for chemical analysis. 
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patient with herpes zoster had pruritus ani following aureomycin therapy. This patient was not 
seen by us, and mycologic studies were not done. In a patient with poikilodermatomyositis 
(poikiloderma vasculare atrophicans), vaginitis occurred during the course of treatment with 
aureomycin. This failed to come to our attention because of modesty on the part of the patient; 
however, the nurse’s notes in the chart mentioned leucorrhea with pruritus. A third patient 
under treatment for atypical pneumonia with aureomycin had an intercrural eruption which was 
diagnosed as dermatitis venenata. Of further interest in this regard is the high incidence of 
mucous membrane lesions (24 of 79 female patients) in Harris’ patients with brucellosis who 
were given aureomycin or chloramphenicol. Though we have had little firsthand experience 
with the latter drug, we have seen no mucocutaneous reactions in connection with its use. 

In reference to the 16 cases summarized in Table 1, no statistical conclusion can be drawn. 
The ages ranged from 10 to 85 years. The total dose prior to onset of symptoms varied from 
6 to more than 300 gm. (Case 6); the time of onset extended from three days to five months 
after the first dose. Four patients, it is interesting to note, had concomitant liver or vitamin 
therapy. One (Case 16) received terramycin beforehand, though this patient and another 
(Case 8) are interesting in another sense, for they had experienced reactions during previous 
courses of treatment with aureomycin. Only one (Case 10) gave a history of having had 
moniliasis before (two years). None had symptoms or clinical evidence of diabetes, but four 
were chronically ill and debilitated (Cases 1, 2, 3, 4). Widespread pustular involvement 
occurred in three (Cases 1, 3, 4), and C. albicans was cultured from many areas in these 
patients. 

In Vitro Tests by Diffusion-Plate Method.—As a result of these clinical findings, several in 
vitro tests were performed. The diffusion-plate method was used to determine the effect of 
aureomycin hydrochloride upon the pathogens C. albicans (strain 1775 and strain Mehilak) ; 
Cryptococcus neoformans (strain 1472 from Dr. Rhoda W. Benham’s culture collection), and 
Saccharomyces cerevisiae (Turtox). Each organism was homogeneously suspended in 
Sabouraud’s dextrose agar in a Petri dish. One, two, and three drops of 1.7, 2.5, and 5% 
solutions of aureomycin hydrochloride in isotonic sodium chloride solution were added to cups. 
After 24 to 48 hours’ incubation at room temperature, each of the organisms named showed a 
zone of increased growth in the area of diffusion around the cups when aureomycin hydro- 
chloride in 250-mg. capsules prepared for oral administration was used. The contents of the 
capsules failed to dissolve completely either in isotonic sodium chloride solution or in distilled 
water, even at a concentration of 0.025%. The tests, therefore, were performed with the capsular 
contents partially dissolved and partially in suspension. The stimulation of growth was observed 
for each of the organisms with samples from six different lots of aureomycin hydrochloride 
for oral administration (Lots 7-9840-A377, 4474-10040, 4474-102, 4474-10123, 4474-10097, 
4474-10064). 

Aureomycin for Oral Administration—At a concentration of 12.5% aureomycin in isotonic 
sodium chloride solution, C. neoformans and S. cerevisiae were inhibited in the zone nearest the 
cup and then showed zones of pronounced stimulation farther away from the cup with samples 
from most of the six lots of aureomycin hydrochloride. In some cases, after many days, 
growth appeared in the inhibited zone. C. albicans was not inhibited by any of the lots tested. 

A subsequent lot of aureomycin hydrochloride (4474-40024) for oral administration was 
labeled “crystalline,” whereas the first six were not. This lot stimulated the growth of the 
organisms as did the other six. 

Since, as noted, the preparations failed to dissolve completely either in distilled water or in 
isotonic sodium chloride solution, even at a concentration as low as 0.025%, they were passed 
through a filter. Both the residue and the filtrate, tested separately, caused the growth enhance- 
ment, indicating that the active substance is soluble in both saline solution and distilled water. 

The distilled water filtrate at pH’s of 4.5 (as is), 6.0, 7.0, 8.5, 10.0, and 11.0 stimulated 
growth. Enhancement of growth occurred after the filtrate was exposed to the following 
temperatures: room temperature 37 C., 50 C., 65 C., 75 C., 80 C., 85 C., 95 C., and 100 C. for 
more than 10 minutes. The filtrate was allowed to stand at both room temperature and in the 
refrigerator at 1.5 C. for one week and, when tested, caused the stimulation. 

Aureomycin for Parenteral Administration—The two lots (7-9022A, 7-8859A) of aureo- 
mycin hydrochloride in crystalline form in 50-mg. vials for parenteral administration showed 
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neither a stimulatory nor an inhibitory effect upon any of the organisms tested. These lots were 
readily soluble in distilled water. 

Aureomycin hydrochloride, 100 mg., plus sodium glycinate, 50 mg. (Lot 4691-10004), for 
intravenous injection was dissolved in 2.5 ml. of distilled water. One, two, and three drops of 
this solution placed in the cups failed to show any effect. 

Other Antibiotics—Tests with bacitracin, chloramphenicol, penicillin G, streptomycin, and 
terramycin, using the same diffusion-plate method with Sabouraud’s dextrose agar, neither 
stimulated nor inhibited C. albicans strain 1775. 

Tests for Vitamin Influence—On the chance that the growth-stimulating substance might be 
a vitamin, the diffusion-plate method was again used. A vitamin complex of the following failed 
to exert any effect on C. albicans strain 1775: biotin, calcium pantothenate, inositol, nicotinic 
acid, p-aminobenzoic acid, pyridoxine, thiamine hydrochloride, and riboflavin. Biotin and 
riboflavin, when tested separately and in various concentrations, showed no effect. Vitamin Bi. 
was inactive. 

Two different 5% solutions of Seitz-filtered yeast extract caused a slight stimulation after 
prolonged incubation. The area of stimulation was indistinctly delimited, whereas the aureo- 
mycin effect involved a clearly defined zone. 


COMMENT 


The growth-stimulatory effect on C. albicans was confined to aureomycin 
hydrochloride put up in capsules for oral administration. Since the aureomycin 
hydrochloride preparations for parenteral injection did not show it, the possibility 
arises that the active principle is not the crystalline aureomycin but rather some 


impurity." 
This growth-stimulating factor was active in the filtrate after it had been boiled 


for 10 minutes. The antibiotic portion of the preparation would probably have been 
inactivated since, according to Schneierson and Toharsky,’ the antibiotic deterior- 
ates even at 37 C. 

According to Schoenbach, Bryer, and Long,? aureomycin deteriorates at higher 
pH’s, yet the active principle for stimulation was still effective at pH 11.0. 

It would seem likely, therefore, that the substance in aureomycin hydrochloride 
which causes this stimulation of growth in the three species of yeasts and yeast-like 
fungi is not the same factor which causes the antibiosis. 

It may be noted that streptomycin, according to Campbell and Saslaw,"® is able 
to cause enhancement of growth of Sporotrichum schenckii, Coccidioides immitis, 
Phialophora verrucosa, Trichophyton mentagrophytes, and Histoplasma cap- 
sulatum. 

It is significant that in all the clinical cases cited in this paper the aureomycin was 
administered orally, using the same preparation which stimulated the growth of C. 
albicans and the other organisms in vitro. 

The possibility exists that this in vitro stimulation of C. albicans and other 
organisms by the oral preparation of aureomycin hydrochloride may also occur in 
vivo in patients treated with this antibiotic. The incidence of C. albicans infections 
among the patients treated with the drug would support this hypothesis. It is also 


12. Schneierson, S. S., and Toharsky, B.: A Method for the Determination of Aureomycin 
in the Blood, J. Bact. 57:483-487 (May) 1949. , 

13. Campbell, C. C., and Saslaw, S.: Enhancement of Growth of Certain Fungi by Strepto- 
mycin, Proc. Soc. Exper. Biol. & Med. 70:562-563 (March) 1949. 
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conceivable that with the use of the drug the decrease in bacterial competition, 
giving the yeasts an opportunity to compete successfully for available nutrients, 
occurs concomitantly with the direct stimulation of growth of C. albicans. 


SUMMARY 

A significant number of patients who received the form of aureomycin hydro- 
chloride prepared for oral administration acquired moniliasis. This effect was 
observed from several different lots of the drug. 

Preexisting cutaneous and mucous membrane lesions and debilitation are 
probably important predisposing factors. 

Aureomycin hydrochloride in 250-mg. capsules for oral administration stimu- 
lated the growth of Candida albicans, Cryptococcus neoformans, and Saccharomyces 
cerevisiae in vitro, 


The growth-stimulating factor of this aureomycin preparation, according to its 
properties, is probably not the same as the antibiotio factor. 

The possibility that this growth factor is active in vivo might be an explanation 
for an increased incidence of moniliasis among patients treated with aureomycin 
hydrochloride prepared in 250-mg. capsules for oral administration. 


Rhoda W. Benham, Ph.D., Associate Professor of Dermatology and chief of the Laboratory 
for Medical Mycology, College of Physicians and Surgeons, Columbia University, gave 
technical advice and guidance in this study. The late Dr. J. Gardner Hopkins, Professor 
Emeritus of Dermatology, stimulated a critical and conservative approach to this problem. 
The late Dr. A. Benson Cannon, Professor of Dermatology, and Miss Janet Newkirk aided in 
the preparation of this paper. 











CAT-SCRATCH DISEASE 
Nonbacterial Regional Lymphadenitis 
WORTH B. DANIELS, M.D. 
AND 


FRANK G. MacMURRAY, M.D. 
WASHINGTON, D. C. 


marae to his studies on tularemia in 1932, Dr. Lee Foshay* in Cincinnati 
first recognized a disease entity occurring in persons who had been scratched by 
or had had contact with cats. This illness was characterized by the appearance of 
an initial cutaneous lesion at the site of a scratch, followed by the development 
of regional lymphadenitis which frequently proceeded to suppuration. The aspirated 
pus was sterile, and serologic studies gave negative reaction for tularemia. During 
the past 20 years Foshay has studied “a score or more” of these patients, but his 
attempts at elucidating the etiology were unrewarding. He has not reported his 
work. 

In 1945, Dr. F. M. Hanger’ in New York had a paronychia after gardening. 
There was a cat in the household, but Hanger had no history of scratch. Sterile 
suppurative regional adenitis associated with fever and constitutional symptoms 
ensued. An antigen prepared from the aspirated pus by Hanger and Dr. H. M. 
Rose? gave an intense tuberculin-like intradermal reaction in Hanger himself and 
also in patients previously studied by Foshay. This material produced no skin 
reaction in controls. Since then, Hanger and Rose have studied at least three 
additional cases. Attempts to transmit the disease to animals and to incubate 
hen’s eggs using pus from two cases have been unsuccessful. 

Debré, of Paris, visited Foshay later in 1947 and realized that cases which he 
had observed in France during the previous two decades were probably identical 
with the American cases. On his return to France, Debré found that his patients 
reacted positively to skin-test material furnished by Foshay. In January, 1950, 
Debré? published the first report of an instance of this disease, under the title 
“La maladie des griffes de chat.” Shortly thereafter, Mollaret * reported 8 cases 


Read in abstract at the Sixty-Fourth Annual Meeting of the Association of American 
Physicians, Atlantic City, May 1, 1951. 

1. Personal communications to the authors. 

2. Debré, R.; Lamy, M.; Jammet, M. L.; Costil, L., and Mozziconacci, P.: La maladie 
des griffes de chat, Bull. et mém. Soc. méd. hop. Paris 66:76-79, 1950. 

3. Mollaret, P.; Reilly, J.; Bastin, R., and Tournier, P.: Sur une adénopathie régionale 
subaigué et spontanément curable, avec intradermo-réaction et lésions ganglionnaires particuliéres, 
Bull. et mém. Soc. méd. hép. Paris 66:424-449, 1950. 
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and Debré * added 12. Since then, many more instances of this entity have been 
reported in the French literature.® 

In the first American report,’ in October, 1950, Greer and Keefer described 
a patient who had apparently acquired the disease after the family cat licked an 
infected hair follicle on the neck. Transmission to kittens was unsuccessful. 

From the more than 100 cases discussed in the literature, a considerable body 
of knowledge has been accumulated. The disease is apparently widespread, having 
occurred in many cities of the United States and France and even in India.’ 
Although the first cases were associated with cats, it has become increasingly 
obvious that many other modes of transmission exist. Of 42 cases reported by 
Mollaret,’ only 19 were due to cat scratch and 2 to cat bite; in 5 others there was 
a cat in the household, but no known inoculation had occurred. Other assumed 
means of transmission were injury to the skin by beef bone, a variety of thorns, 
wood splinter, mosquito bite, and laceration while butchering pork. 

A cutaneous lesion has occurred in approximately half the cases. When present, 
it is likely to develop at the site of a scratch or other skin injury. It may consist 
of a slightly raised erythematous nodule or plaque surmounted by a vesicle, pustule, 
or scab. At times it may simulate a furuncle. This cutaneous lesion usually appears 
within a few days of inoculation, but rarely its development has been delayed until 
after adenopathy appears.’ 

The next phase is regional adenopathy, which is present four days to more than 
a month following the initial skin injury. One or’ more regional lympk nodes 
became so enlarged as to be evident on simple inspection. Nodes have been 
described to be “as large as a tangerine.” 

In the limbs adenopathy is unilateral, involving the epitrochlear and axillary 
regions in one instance or the femoral or inguinal regions in another. More than 
half of the reported cases, however, have involved the nodes of the head and neck : 
the anterior cervical, the posterior cervical, the submaxillary, the submental, or, 
occasionally, the occipital nodes; in these cases the distribution is more usually 
bilateral. The nodes may remain movable and nontender. They may become 
involved in periadenitis, with extreme tenderness, heat, warmth, and swelling. From 
this phase they may progress to suppuration. Depending upon the severity of the 
adenopathy, the disease may last from weeks to months. All fistulas eventually 
heal spontaneously, leaving only a slight scar. 

At no time does the patient appear severely ill, although in the early stages the 
temperature may be moderately elevated and occasionally may reach 104 F. Some 
patients give no history of fever. Headache is common. Chills occur occasionally. 


4. Debré, R.; Lamy, M.; Jammet, M. L.; Costil, L., and Mozziconacci, P.: La maladie 
des griffes de chat, Semaine hép. Paris 26:1895, 1950. 

5. (a) Paraf, J., and Fournier, E.: Nouveau cas d’adénopathie par griffes du chat, Bull. 
et mém. Soc. méd. hép. Paris 66:539, 1950. (b) Lemaire, A., and Debray, J.: Sur une épidémie 
familiale d’adénite subaigué bénigne de nature inconnue, ibid. 66:375-378, 1950. (c) Mahoudeau, 
D.; Lemperiére, E., and Leroux, G.: Un nouveau cas de polyadénopathie subaigué paraissant 
consécutive a des griffures de chat, ibid 66:410-412, 1950. 

6. Greer, W. E. R., and Keefer, C. F.: Cat-Scratch Fever: A Disease Entity, New 
England J. Med. 244:545-548, 1951. 

7. Mollaret, P.; Reilly, J.; Bastin, R., and Tournier, P.: Documentation nouvelle sur 
l’adénopathie régionale subaigué et spontanément curable décrite en 1950; La lymphoréticulose 
bénigne d’inoculation, Presse méd. 58:1353-1355, 1950. 
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Rarely, a rash, either macular or vesicular, appears early in the disease, lasting 
only 48 hours. The leucocyte count is usually normal but may be slightly elevated. 
Erythema nodosum has been described.° 

The skin test originated by Hanger and Rose utilizes the principle of the original 
Frei test. Pus is diluted one part to five parts with isotonic sodium chloride solu- 
tion and heated at 56 C. for one hour on two successive days. The test is performed 
by injecting 0.1 ml. of the material intradermally and is read in 48 hours, when 
the reaction is maximal. A positive reaction is comparable with the tuberculin 
reaction and consists of a raised indurated papule measuring 0.5 to 1.0 cm. in 
diameter, surrounded by an erythematous areola measuring 3 to 5 cm. or more 
in diameter. Rarely, the injection of antigen activates the primary lesion and may 
be associated with a rise in temperature. The French investigators have encoun- 
tered no false-positive reactions. Foshay has found negative control reactions. 
Sensitivity to the antigen is persistent, lasting two years in one case and four years 
in two others. 

Mollaret speculates that since such a disease among cats is unknown to veteri- 
narians, since it has been impossible to transmit it to cats, and since even those 
cats suspected of having transmitted the disease have had negative intradermal 
reactions, the cat probably transmits the disease only passively. He believes that 
one must search for the source of the infection among the cat’s natural victims, 
namely, rats, mice, and birds. He paftticularly suspects that birds may play a role. 
His efforts to infect birds have, however, been unsuccessful. 

Family outbreaks of the disease have been described.’ These small epidemics 
have centered about the family cat. The causative agent is still unknown. Stains 
of the pus, which contains mostly degenerated polymorphonuclear neutrophiles, 
with Gram stain have revealed no bacteria and with the Mann stain no inclusion 
bodies. The usual bacteriological media, Sabouraud’s medium, and chick embryos 
have been inoculated without growth. The pus has been injected into the cerebrum, 
peritoneum, skin, buccal mucous membranes, conjunctivas, and veins of a wide 
variety of birds and animals, including cats, without transmitting the disease.® 

Mollaret * has used pus in attempting transmission by inoculation and scari- 
fication of the skin 13 times in four volunteers. To only one, a medical student, was 
he able to transmit the disease. This student on the fourth attempt displayed 
axillary adenopathy on the ninth day after inoculation. At this time there was no 
trace of the primary intradermal injection on the forearm. The node steadily 
increased to the size of a walnut and became surrounded by three small satellite 
nodes. At this time, one month after inoculation, a small papule appeared at the 
primary site. Her previously negative skin-test reaction became positive. The nodes 
receded after treatment with an antibiotic. 

The microscopic appearance of the lymph nodes is not diagnostic, yet follows 
a certain pattern. In the mild case nodules of reticular-cell hyperplasia are present. 
In the more advanced cases there are inflammation and increased vascularization in 


8. Mollaret and others.* Lemaire and Debray.5» 

9. Personal communications to the authors by Foshay, Hanger, and Rose. Debré and 
others. Greer and Keefer. Mollaret, P.; Reilly, J.; Bastin, R., and Tournier, P.: Une 
maladie ganglionnaire nouvelle: adénopathie régionale subaigué spontanément curable avec 
jntradermo-réaction et lésions histologiques particuliéres, Presse méd. 58:282-283, 1950. 
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the periglandular tissues, and the centers of the nodules become necrotic. Poly- 
morphonuclear cells mingle with pyknotic debris. In the final stage the centers of 
necrosis coalesce into an eosinophilic mass, around the borders of which there may 
be epithelioid cells in palisades and Langhans giant cells.’° 

Various investigators have carried out a variety of immunological tests. These 
included agglutinin tests for tularemia and brucellosis, tests for syphilis, and intra- 
dermal Frei and tuberculin tests. None of these has been rewarding. One of the 
suggestive clues to causation is the finding of a positive complement-fixation reaction 
with lygranum® (a chick embryo antigen preparation used in skin tests for lympho- 
granuloma venereum). This has occurred in some cases, usually at low titers, and 
has been noted by both Foshay' and Mollaret.’ The latter found a positive com- 
plement-fixation reaction with lygranum® in 9 of 13 serums studied. It is noted, 
however, that two of these serums showed a positive reaction in no higher a dilution 
than 1 to 5. The dilution of the others ranged from 1 to 10 to 1 to 80. Mollaret 
points out many similarities between this disease and lymphogranuloma venereum. 
Both diseases have a primary site of inoculation, an indolent, regional adenopathy 
frequently suppurative, a positive intradermal reaction to autogenous pus, and a 
similar histological appearance in the nodes. Mollaret infers that these data indicate 
that the disease is probably due to a virus akin to the psittacosis-lymphogranuloma 
group. Both Foshay and Hanger have expressed the same opinion. 

Both Debré* and ,Mollaret* have found penicillin, streptomycin, and sulfon- 
amides valueless in treatment. Administration of aureomycin and terramycin 
seemed to shorten the expected course of the disease. 

Our interest in this disease began in October, 1950, on hearing Greer and 
Keefer’s case report. Two days later, a young girl suspected of having tularemia 
was seen. Her history was typical of cat-scratch disease. Within two weeks, two 
other instances of the disease developed in the same household. All the patients 
had positive skin reactions with the antigen kindly furnished by Foshay. Within a 
short period, a fourth case was seen. It seemed probable that this disease was a 
common one. By enlisting the cooperation of our local colleagues in seeking further 
cases, we have been able to study 12 patients suffering with this disease in a period 
of six months. Dr. Foshay, Dr. Hanger, Dr. Rose, Dr. Mollaret, and Dr. Debré 
have been most generous in sharing their experience with us and furnished us with 
our original supplies of skin-test material. 


REPORT OF CASES 


Case 1.—Wendy W., aged 15, owned a playful cat which frequently scratched her and her 
sisters. She also raised white mice to sell to the National Institutes of Health to earn pin money. 
None of the mice had been ill, and there had been no known contact between them and the family 
cat. Five days prior to examination the patient had pain and swelling in the left axillary and 
epitrochlear nodes, with fever. The swelling increased. She was examined by Dr. Thomas 
Bradley, who suspected tularemia. When she was seen by us, there was an enormous, tender, 
elastic epitrochlear node (3 by 4 cm.) and a similar axillary node. Mild redness and increased 
surface temperature over both nodes were noted. There was no lymphangitis. No other nodes 
were palpable. On the dorsum of the third left finger there was a short linear scratch surmounted 
by a scab with slight evidence of infection along its edges and a mild erythema about it. Smears 
of seropurulent material from the lesion showed no organisms. There was fever, an elevation in 
temperature to 102 F., but no constitutional symptoms. With Keefer’s paper in mind, it was felt 


10. Mollaret, and others.2 Debré and others.* 
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that this patient had cat-scratch disease, but, because of the possibility of bacterial infection with 
secondary regional lymphadenitis, penicillin, 300,000 units daily, was given for four days, without 
significant response. The lesion on the hand cleared in two days, but low-grade fever persisted 
for six. Within three weeks enlargement of the nodes had receded. The leucocyte and differential 
counts were normal; the heterophile antibody titer and agglutination reactions with Pasteurella 
tularensis, Brucella abortus, and Streptobacillus moniliformis were negative. Through the cour- 
tesy of Dr. Foshay, cat-scratch antigen was obtained. On Nov. 2, intradermal injection of 0.1 
ml. of this material gave a positive reaction at 48 hours, consisting of a firm, raised central papule, 
0.5 cm. in diameter, surrounded by an erythematous areola 5 cm. in diameter. The Frei test with 
lygranum® gave a negative reaction. 

Case 2.—Peggy S., aged 35, was a children’s nurse in the household with Wendy W. (Case 1). 
On Nov. 12, one month after the first patient became ill, she had a mild sore throat, with an 
elevation in temperature to 100.5 F., malaise, and remarkable enlargement of the anterior 
cervical and supraclavicular lymph nodes. The nodes were elastic and mildly tender. There were 
no scratch marks about the face or neck, and no initial lesion was seen. The leucocyte and differ- 


Fig. 1 (Case 1).—Anterior and lateral views of intradermal reaction. 


ential counts were normal, and the heterophile antibody titer was and remained within normal 
limits. There was a strongly positive skin-test reaction to two different antigens furnished by 
Dr. Foshay. The Frei test with lygranum gave a negative reaction. Chloramphenicol, 2.0 gm. 
daily for two days, was given, and in three weeks the enlarged nodes had cleared without suppu- 
ration. Since the suspected cat had been disposed of, the patient’s last contact was one month 
prior to onset. The cat, however, had had the unpleasant habit of urinating on the sofa cushions. 
For several days the patient had sponged and aired the cushions and then repeatedly sniffed them 
to see whether all odor was gone. It seems conceivable, therefore, that the agent may have been 
transmitted by the nasopharyngeal or faucial route, as has happened among laboratory workers 
dealing with the virus of lymphogranuloma venereum.!! 

Case 3.—Evie W., aged 10, the sister of Wendy W. (Case 1), was said to have complained 
of mild soreness in the axillae, persisting for several days. There was no evidence of illness. This 
occurred between the illness of Patient 1 and that of Patient 2. The intradermal test with Foshay 
antigen gave a positive reaction. 


11. Harrop, G. A.; Rake, G., and Shaffer, M. F.: A Group of Laboratory Infections Ascribed 
to Lymphogranuloma Venereum, Tr. Am. Clin. & Climatol. A. (1940) 56:154-159, 1941. 
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Case 4.—H. P., a 41-year-old biologist, was scratched frequently by her cat. On Oct. 5, 
1950, a lump appeared in the right posterior occipital region which increased in size and grew 
tender and painful. On Oct. 18 the patient had an elevation in temperature to 102 F. and con- 
tinued to run a low-grade fever in the evening. The mass was examined by Dr. Thomas Bradley, 
who considered it to be an infected sebaceous cyst. He found below it a tender lymph node about 
1 cm. in diameter. The mass was removed on Oct. 31. It was not a sebaceous cyst but had a 
fibrous capsule and contained a yellow fat-like material. On microscopic section by Dr. Theodore 
Winship, the mass proved to be a lymph node filled with pus. The pathological diagnosis was 
nonspecific acute and chronic inflammation with abscess formation. The lymph node in the neck 
was removed on Noy. 10. Because of inflammation with stellate abscesses and central necrosis, 
tularemia was suspected. Cultures on usual media were sterile, and cultures for tubercle bacilli 
yielded no growth. A guinea pig inoculated with pus from the node was healthy when killed after 
six weeks. : 

Further tests in the United States Marine Hospital, Baltimore, consisting of heterophile 
antibody determinations, Wassermann tests, blood cultures for ordinary pathogenic bacteria and 
Brucella, agglutination for tularemia organisms, and complement fixation with lygranum® for 
the psittacosis-lymphogranuloma venereum group of viruses, were unrewarding. After two weeks’ 
hospitalization, she was discharged without a definitive diagnosis. 

When the patient was seen by us on Dec. 18, there were still a few slightly tender shotty 
nodes in the right posterior cervical triangle. The wounds inflicted at biopsy were healed. The 
patient was exceedingly apprehensive, as tuberculosis had been suggested as a possible cause of 
the adenopathy. The reaction to the intradermal test was strongly positive at the end of 48 hours. 
The complement-fixation reaction for the psittacosis-lymphogranuloma group of viruses was still 
negative, as was agglutination with Streptobacillus moniliformis, 


She has remained well. 

Results of Pathological Examination.—A cervical lymph node, removed 36 days after appear- 
ance of its enlargement showed simple hyperplasia of the secondary follicular centers in the 
cortex. The principal change was in the cords of the medulla, where numerous foci of acute 


inflammation, some extremely large, were present. These areas were composed almost entirely 
of polymorphonuclear leucocytes, with much cellular debris and necrosis. They were surrounded 
by a dense, wide zone of elongated, slightly folded epithelioid ceils with nuclei which were only 
moderately vesicular. Although reticulin stains were not available in this case, there was no 
evidence of formation of reticulin fibers about the necrotic, granulomatous foci on a hematoxylin- 
eosin preparation. Lymphoid hyperpiasia in the medullary cords was prominent but without 
polymorphonuclear cells or necrosis. 

Case 5.—C. S., a 56-year-old housewife, first noted a cat scratch with a superimposed inflam- 
matory lesion on the left wrist on Nov. 1. By Nov. 20, Dr. A. R. Disario found marked enlarge- 
ment of the left epitrochlear lymph node. This was mildly tender but not spontaneously painful. 
Shortly, enlarged lymph nodes developed in the axilla. The patient noted no fever, malaise, chills, 
or other systemic symptoms. On Dec. 10 an axillary lymph node was removed by Dr. Earl 
Barnes, at Georgetown University Hospital, Washington, D. C. This node was reported as 
showing miliary abscesses suggestive of tularemia. 

When she was first seen by us on Dec. 21, her temperature was normal. On the dorsum of the 
left hand there was a long scratch scar surmounted by a slightly raised papule about 3 mm. in 
diameter. The epitrochlear node was enlarged, elastic, and rubbery. There was no evidence of 
increased surface temperature over the node, nor was there any lymphangitis. There was a scar 
of the recent biopsy in the axilla, and deep fluctuation was noted in the region about the center 
of the scar. A needle was inserted, and 30 ml. of clear serum was withdrawn. This was sterile 
on culture and was obviously a postoperative serum collection. The left epitrochlear node was 
aspirated, but no pus or other material was obtained. 

An intradermal test was done with cat-scratch antigen (Foshay), and within 48 hours a large 
area of erythema, 4.5 by 3 cm., developed. There was no central nodule, but there was a slight 
sense of firmness at the site of injection. The Frei reaction was negative. Agglutination tests 
with Past. tularensis and Streptobacillus moniliformis gave negative reactions, as did the 
complement-fixation test with lygranum® for the psittacosis-lymphogranuloma group of viruses. 
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The patient was seen again on Dec. 28. The epitrochlear node was slightly firmer and small. 
Recovery was complete by Feb. 1. 

Resulis of Pathological Examination.—A left axillary lymph node, removed 40 days after the 
initial lesion, showed beginning fibrosis of both the capsule and the peripheral sinus; a few 
lymphocytes and some fibrous tissue were noted in the areolar tissue immediately surrounding 
the node. The few areas within and about the peripheral sinus contained a small number of 
polymorphonuclear leucocytes and cellular debris composed chiefly of large reticuloendothelial 
cells with vesicular nuclei, nucleoli, and indistinct cytoplasm. Dense pink-staining reticulin fibers 
were prominent here. The foci in the medulla, however, were composed chiefly of polymorpho- 
nuclear leucocytes with necrosis and cellular debris, but in some of these the acute inflammatory 
reaction appeared less intense than in others. The surrounding epithelioid cells appeared to be 
losing their distinct cytoplasm and were beginning to lie in syncytial fashion amid fine fibers 
of reticulin. 


Fig. 2 (Case 4).—Later lymph node reaction. A focus of reticuloendothelial hyperplasia 
in a medullary cord, with central necrosis and cellular debris. Numerous polymorphonuclear 
leucocytes are present in center of focus, and epithelioid cells form the wide peripheral band. 
Giant cells are absent. 


Case 6.—J. A. R., a male student aged 16, was seen first on Sept. 21, 1950, by Dr. Joseph 
Wallace at the Yater Clinic. His history indicated that he had worked for the summer for a 
veterinarian. On Aug. 18, 1950, while on the job, he had been scratched by a cat on the back of 
the fifth right finger. Within two or three days a raised, rounded lesion developed in the course 
of the scratch. This discharged a thin material then developed a scab which oozed serum occa- 
sionally. About Sept. 7, three weeks after the scratch, the patient noted the rather sudden 
appearance of two tender lumps in the region of the right epitrochlear nodes. These increased in 
size for about one week and then remained stationary. There had been no systemic symptoms, 
and he had not been conscious of fever. 

The results of physical examination were entirely normal, except for extreme enlargement of 
two right epitrochlear nodes, one peripherally placed from the other. These nodes were smooth, 
firm, movable, and somewhat tender. There was no inflammation of the skin over the nodes. 
One slightly enlarged, bean-sized, discrete node was palpable in the right axilla. On the dorsum 
of the little finger there was a subsiding, raised, rounded erythematous lesion about 1.5 cm. in 





DANIELS-MacMURRAY—CAT-SCRATCH DISEASE 743 


diameter. This was surmounted by a scab. The leucocyte and differential counts were normal, 
as was the urine. The sedimentation rate (Wintrobe) was 14 mm. The heterophile antibody titer 
was positive in 1 to 28 dilution. Agglutination reactions for typhoid O, typhoid H, Salmonella 
paratyphi A and B, Proteus vulgaris OX 19, Br. abortus, and Past. tularensis were negative. 
The Mazzini reaction was negative. 

On Oct. 7, one of the nodes in the right epitrochlear region was removed for biopsy. Smears 
of the contents of the node were negative for organisms, and cultures of the node on ordinary 
media and Sabouraud’s mediums revealed no growth. The pathological report was granulomatous 
lymphadenitis. 

The patient’s wound healed per primam intentionem, and he has remained well. When he 
was seen by us on Jan. 6, 1951, five months after the onset of the disease, there were no abnormal 
findings except the scar of a healed lesion on the dorsum of the right little finger and an elastic, 
nontender, elongated, epitrochlear lymph node measuring 2 by 1 cm. lying proximal to the biopsy 
scar. There were two nodes about 1 cm. in diameter in the right axilla. An intradermal test 
produced a raised papule 0.5 cm. in diameter surrounded by an erythematous areola measuring 
2 cm. in diameter. Agglutination for tularemia organisms was again negative, as was agglutina- 
tion with Streptobacillus moniliformis. The complement-fixation test with lygranum® for the 
psittacosis-lymphogranuloma group of viruses gave negative results. 

Results of Pathological Examination—Microscopic study of a right epitrochlear node, 
removed 50 days after the initial scratch, revealed no distortion of the general architecture of 
the node, although early fibrosis was noted in and about the capsule and portions of the peripheral 
sinus. Follicular hyperplasia was present in the secondary cortical centers, with some cellular 
debris but no necrosis. Within the medulla, various-sized, discrete foci of reticulum-cell hyper- 
plasia were noted, the nuclei of these cells being large and vesicular and containing usually one 
acidophilic nucleolus and occasionally two or three. Indistinct cytoplasmic boundaries resulted 
in syncytial-like clusters of these epithelioid cells, but with the Wilder stain an interlacing net- 
work of argyrophilic reticulin fibers set off these foci from the less dense, normal stroma. Such 
fibers were conspicuously sparse in the hyperplastic secondary centers of the cortex. Several 
large lymphocytes and occasional plasma cells were scattered about the foci; rarely were poly- 
morphonuclear leucocytes present, and necrosis was absent. 

Case 7.—F. A., a 37-year-old salesman, was admitted to Mount Alto Veterans Administration 
Hospital, Washington, D. C., on Dec. 29, 1950. On Dec. 7 he noted a swollen mass in the right 
femoral triangle. This was moderately painful, gradually increased in size, and was accompanied 
with fever and chills. There was no history of a genital lesion, and none was found. On examina- 
tion a fluctuant mass was seen in the right femoral triangle, and several other enlarged nodes 
were noted in this area. The right inguinal nodes were not enlarged, nor were any other nodes. 
Results of physical examination were otherwise normal. The leucocyte and differential counts, 
heterophile antibody titer, agglutinations for tularemia organisms and with Streptobacillus 
moniliformis, the Frei reaction, and the Kahn reaction were not abnormal. Administration: of 
penicillin, 300,000 units daily, for five days was ineffectual. The suppurative node was aspirated 
on Jan. 18, and 30 ml. of yellow pus was obtained. There was no growth on culture; no acid-fast 
or other organisms were observed on smear, and a guinea pig inoculated with this material was 
later killed and showed no evidence of disease. The patient was suspected of having lympho- 
granuloma venereum. Dr. Bertle Nelson suggested the correct diagnosis. When the patient was 
first seen by us on Jan. 24, 1951, there was an elongated mass of nodes running transversely 
below Poupart’s ligament, and in its center were redness and fluctuation. The patient’s family 
owned a cat which occasionally jumped upon his legs, but he recollected no scratches. He 
remembered having been bitten on the right leg by some insect three weeks before onset of the 
adenopathy. Two reddish papular lesions had developed at the site of the bites, but no ulceration. 
These now appeared as slightly pigmented round scars on the right calf. The fluctuant mass was 
again aspirated and yielded 8 ml. of orange-brown pus, which was sterile on culture on ordinary 
media and Sabouraud’s medium. Cultures for pleuropneumonia-like organisms were negative. 
The Frei test was repeated and the reaction again found negative. An intradermal test with 
cat-scratch antigen (Mollaret) gave a strongly positive reaction. On Feb. 1, though the nodes 
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were subsiding, they were removed in block for study by Dr. J. G. Lee. They were sterile on 
culture for ordinary bacteria and fungi and on special studies for pleuropneumonia-like organisms. 
The patient has remained well since the nodes were removed. 

Results of Pathological Examination (Dr. John Howe).—The surgical specimen consisted 
of a mass of adipose tissue containing several lymph nodes and an irregular cavity lined by friable 
reddish-brown tissue and containing a small amount of thick pus. 

Microscopic sections through several inguinal lymph nodes revealed large follicles with 
active germinal centers. The reticulum throughout the nodes was hyperplastic. Other sections 
showed lymphoid tissue which was largely replaced by granulation tissue containing niwmerous 
collections of lymphocytes, occasional polymorphonuclear leucocytes, and rather numerous giant 
cells of the foreign-body type. Scattered throughout were prominent collections of large 
macrophages characterized by a large amount of foamy cytoplasm. Several small focal areas 
of necrosis were present. No typical cellular tubercles or characteristic caseation necrosis was 


Fig. 3 (Case 8).—Early lymph node reaction. Marked reticuloendothelial hyperplasia in 
peripheral sinus containing dense accumulations of polymorphonuclear leucocytes. Numerous 
lymphocytes and plasma cells in capsule and pericapsular connective tissue. Necrosis is scant; 
no fibrosis is present. 


noted. Careful search of sections appropriately stained revealed no acid-fast organisms, inclusion 
bodies, or elementary bodies. 

Case 8.—H. S., a 60-year-old female clerk, lived in a household with four cats and was 
scratched and licked repeatedly. She could recollect no scratch about the face or neck. On Jan. 
14, 1951, she noted a small, rounded mass beneath the mental symphysis. This enlarged rapidly 
until it was the size of a hen’s egg. It was neither red nor tender, and there was neither fever 
nor constitutional symptoms. On Jan. 28, on hospital admission, there was a firm, elastic, non- 
tender mass, about 3 by 4 cm., directly below the chin. The temperature was normal, and there 
was no leucocytosis. Aspiration was attempted, but nothing was obtained. On Jan. 31, the mass 
was excised because a tumor was suspected. The mass was found to be a lymph node. No 
cultures were made. The pathologist, Dr. Theodore Winship, observed the similarity of the 
pathological sections in this case to those he had examined in Case 4. He, therefore, suspected 
cat-scratch disease, and we were asked to see the patient. Results of examination were entirely 
normal except for a healing operative scar and some nondescript excoriations on the left cheek. 
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There were no obvious scratch marks and nothing suggestive of an initial lesion. On Feb. 1, 
a skin test with Mollaret’s antigen gave a strongly positive reaction with a raised central papule 
measuring 8 mm. in diameter surrounded by an area of erytherna 3.5 cm. in diameter. The patient 
has remained well, and no other enlarged nodes have developed. She has many contacts with cats. 

Results of Pathological Examination—A submental lymph node removed 17 days after it 
was first noted by the patient revealed marked changes throughout. The capsule and immediate 
pericapsular areolar tissue were infiltrated with numerous lymphocytes and plasma cells. The 
most intense reaction was in the subcapsular sinus and in the cortical follicles. The foci here 
contained numerous polymorphonuclear leucocytes with but little necrosis. The germinal centers 
were extremely prominent, containing, in addition to the acute inflammatory cells, numerous large 
reticuloendothelial cells, some of which had coalesced to form giant cells. Phagocytosing 
macrophages were also present. However, in these areas no increase in reticulin fibers was noted. 
In the medullary portion of the node, definite foci of reticuloendothelial hyperplasia or of acute 
inflammatory reaction were scarce and small, but hyperemia was present, and there was marked 


Fig. 4 (Case 8).—Early lymph node reaction. Wilder stain, emphasizing demarcation between 
capsule and subcapsular sinus. Note that proliferating reticuloendothelial cells in sinus are 
not yet forming reticulin. 


generalized hyperplasia of the lymphocytes in the cords and of reticuloendothelial cells in the 
sinuses. 

Case 9.—-L. C. T., a lawyer aged 34, was scratched by the family cat on the dorsum of his 
right hand on Dec. 13, 1950. A few days later a raised, reddish lesion appeared within the line 
of the scratch. This drained a small amount of thin material and scabbed, only to drain and scab 
recurrently for about one month. On Jan. 5, 1951, 23 days after the cat scratch, painful swelling 
of a lymph node developed in the right axilla. The distress increased so that the arm could not be 
moved without extreme pain. Fever, chilliness, general aching, and malaise developed and con- 
tinued for 10 days. On Jan. 12, Dr. Ross Veal found the axillary node to be 5.5 by 4.5 cm. and 
strikingly tender. The right epitrochlear node and a supraclavicular node also became enlarged 
and tender. Treatment consisted only of local application of moist heat. By Jan. 19, when the 
patient was first seen by us, fever had ceased; the axiliary node had decreased markedly in size 
and was barely tender. The epitrochlear node was just palpable. On the dorsum of the hand two 
white linear scars of healed cat scratches were visible. In the course of one of these scars was 
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an almost healed, scaly, raised, erythematous lesion surmounted by a tiny, dry scab. The intra- 
dermal test gave a strongly positive reaction. The Frei reaction was negative, as were agglutina- 
tions for Past. tularensis and Streptobacillus moniliformis. Within one month from onset of 
swelling the nodes had disappeared. 

Case 10.—R. T., aged 48, a Negro car washer, was admitted to Gallinger Municipal Hospital, 
Washington, D. C., on Feb. 6, 1951. The patient had several cats in his household but denied 
any scratch. Five days prior to admission pain and swelling developed in the left side of the neck, 
associated with elevation in temperature to 102 F. Examination on admission revealed a large, 
tender mass of lymph nodes in the left anterior cervical triangle. These increased in size in spite 
of administration of 600,000 units of penicillin daily. One node reached a diameter of 5 cm. and 
became fluctuant. Fever continued. The leucocyte and differential counts, agglutinations for 
tularemia and brucellosis organisms, and the heterophile antibody titer were normal. See Table 
for results of complement-fixation tests with lygranum.® The Kahn reaction was positive. It was 
at first suspected that the patient had tuberculous lymphadenitis or infected nodes from dental 
sepsis. Dr. Bruce Schneider, however, suggested the proper diagnosis and called our attention 
to the case. 


On Feb. 14 about 1 ml. of yellow pus was aspirated from the fluctuant node. This was sterile 
on ordinary media and on Sabouraud’s medium. The pus was diluted one part to five with isotonic 


Results of Complement-Fixation Tests with Lygranum® in Twelve Cases 
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sodium chloride solution and heated to 56 C. for one hour on two consecutive days. The patient 
was given 0.1 ml. of his own antigen intracutaneously, and within 48 hours an area of induration 
and erythema only 1 cm. in diameter developed. This same material tested on known reactors 
gave intense reactions. In Patient B. S. (Case 12), the material produced a yellowish central 
nodule 1 cm. in diameter surrounded by a vivid area of erythema measuring 5 by 10 cm. The 
patient’s enlarged lymph nodes gradually subsided. He was discharged on Feb. 26, 1951, with 
only slight residual swelling. 


Case 11.—A. M. P., aged 73, a housekeeper, was bitten on the calf by her cat on March 5, 
1951. Local evidence of injury rapidly subsided, but soreness developed in the groin one week 
after the bite. Three days later the lesion on the calf became inflamed and drained pus. Penicillin 
was given for several days without benefit. On May 25, Dr. Vincent Iovine found three dirty 
puncture wounds with redness and edema extending 10 cm. up the leg. A fluctuant area at the 
site of the bite was incised, and about 15 ml. of serosanguineous material was evacuated. There 
was no pus. On March 26 the intradermal test gave a strongly positive reaction. After incision 
there was improvement in the infection, but on April 3 spread developed, and on April 5 the area 
was widely incised. There was necrosis of the subcutaneous tissue, muscle, and fascia with much 
foul-smelling, serosanguineous exudate. Aerobic cultures were sterile. Anaerobic cultures grew 
a Gram-negative rod that was not further identified. With aureomycin therapy, the wound became 
clean and healed rapidly. 

Case 12.—B. S., aged 29, a housewife, stated that nine years previously she had noted a dark, 
inflamed mass in the left groin. This grew larger and became fluctuant but did not discharge. Her 
physician called it a blood clot. The mass gradually subsided, leaving a small “knot” in the groin. 
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Three years ago the same area became swollen and tender. It was incised and drained pus recur- 
rently for two months. Early in August, 1950, the small lump in the groin again became sore and 
increased rapidly in size. She was seen by Dr. Walter Gerwig, who found “the subinguinal nodes 
in the right femoral triangle indurated, tender, and matted.” A Frei test with lygranum® gave a 
negative reaction as did the Wassermann test. A roentgenogram of the chest was normal. On 
Sept. 25 a block dissection of “the node-bearing area in the left femoral triangle” was carried out. 

Results of Pathological Examination (Dr. Thomas Peery).—The specimen consisted of a 
yellowish-gray mass, 6.5 by 7.0 by 3.5 cm., with an ellipse of skin measuring 6.0 by 1.5 cm. 
attached to one surface. On section the mass showed a central pearly-gray nodule 3.5 cm. in 
greatest diameter buried in fatty tissue. The nodule had ramifying cystic cavities containing a 
thick, viscid, grayish-white substance in which several hard, gritty particles were noted. 

The lymph node was buried in dense fibrous tissue infiltrated with polymorphonuclear leuco- 
cytes, plasma cells, and lymphocytes. The small arteries and veins in the capsule showed heavy 
perivascular cuffs of cells, and the endothelium lining these vessels was hyperplastic. Several 
cavities similar to those in the node proper were also evident in the capsule. Within the node 
there were branching cavities, 0.1 mm. in diameter, filled with granular, amorphous basophilic 
material in which small calcified masses were evident. At the periphery of each cavity there was 
a zone of radially arranged epithelioid cells. Within this zone there was a second zone of 
eosinophilic, somewhat fibrillar material resembling degenerated collagen. Leucocytes were not 
conspicuous in either the walls or the contents of the cavities. In the outer epithelioid zone there 
were several smaller tubercle-like lesions, in some of which Langhans type giant cells occurred. 
No parasitic bodies were observed. 

COMMENT 

The course of the illness in our 12 patients with cat-scratch disease has, in 
general, been comparable with that previously described. All had had more or less 
intimate contact with cats; seven had been scratched and one bitten. Insect bite 
as a mode of transmission was probable in Case 7. Inhalation of infectious material 
was suggested in Case 2, in which the patient had sore throat associated with 
massive cervical lymphadenopathy following the sniffing of pillows soiled by cat 
urine. In support of the possibility of this route of transmission are the observations 
of Harrop, Rake, and Shaffer,?* who described the development of an illness occa- 
sionally associated with adenopathy in laboratory workers who had inhaled the 
virus of lymphogranuloma venereum. 

Five of the patients exhibited primary lesions at the site of inoculation. These 
appeared within two to four days from the time of inoculation. In Case 1 the 
primary lesion consisted of a scratch surmounted by a scab from which serous 
exudate could be expressed. The lesion was surrounded by a narrow border oi 
erythema. In three other patients a scratch scar was surmounted by a scabbed 
erythematous papule of 3 to 15 mm. in diameter. These remained obvious for one 
to two months. 

In four patients adenopathy occurred in 18 to 21 days after the development 
of the initial lesion. The lymphadenopathy involved the cervical nodes in four, the 
femoral or inguinal nodes in three, and the epitrochlear and axillary nodes in five 
patients. In the patients with enlargement of cervical nodes there was additional 
involvement of the supraclavicular nodes in three, the occipital nodes in one, and a 
submental node in one. The lymph nodes were as a rule strikingly enlarged—for 
example, one epitrochlear node was as large as a golf ball. In some, the lymph 
nodes were rubbery and insensitive. In others, there was increased surface tem- 
perature, with redness and considerable tenderness. 

Suppuration has not been as common in our experience as in previous reports. 
In only two patients did it proceed to a degree in which aspiration was warranted. 
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In two others minimal suppuration was obvious only at biopsy. The nodes of two 
patients were excised at an early stage of the illness. These conceivably could have 
proceeded to suppuration. The average duration of lymph node enlargement was 
about two months. In one patient the nodes subsided within two weeks of onset 
with chloramphenicol therapy. In another they persisted three months before they 
were finally excised. 

None of the patients was strikingly ill. Mild to moderate fever was noted in 
about half of them. Systemic symptoms, consisting of chills or chilliness, headache, 
and generalized aching, occurred in three instances. In the six cases in which 
leucocyte counts were made, they were normal. In the active stage of the disease 
sedimentation rates were elevated. 

The following studies were made on the number of patients in parentheses and 
gave negative or normal results: agglutinations for Past. tularensis and Br. abortus 
(12), agglutinations for Streptobacillus moniliformis (7), the heterophile antibody 
test (4), Frei tests with lygranum® (12), Frei tests with human pus (2), cultures 
of pus aspirated from nodes (2), cultures of nodes removed at biopsy on ordinary 
media (5), and on Sabouraud’s medium (2), cultures for tubercle bacilli (3), and 
culture of aspirated pus and nodes removed at biopsy for pleuropneumonia-like 
organisms (1). Serologic tests for syphilis were done in six instances and gave 
positive reactions in only one patient (Case 10) with late latent syphilis. 

We have used the intradermal test devised by Hanger and Rose to prove the 
presence or absence of this disease in patients manifesting its other clinical char- 
acteristics. We have found the test to be specific ; however, five of our patients did 
not react to two different batches of antigen furnished by Hanger, but Hanger and 
one of his patients reacted to our antigen. Twenty intradermal tests have been 
performed on controls with our own antigen and with antigens supplied by Foshay, 
Mollaret, and Debré. These included six normal persons, four patients with 
lymphogranuloma venereum, three with adenopathy of unknown origin, two with 
cellulitis from cat scratches, and one each with cellulitis and lymphadenitis, Hodg- 
kin’s disease, leukemia, tuberculous cervical adenitis, and tonsillitis with cervical 
adenopathy. All gave negative responses except one “normal” person who displayed 
a papule 1 cm. in diameter with slight surrounding erythema on the seventh day. 
This may represent hypersensitivity resulting from a remote and unremembered 
infection. The antigens producing positive intradermal reactions in our patients 
have been prepared from clinical cases in Cincinnati, Paris, and Washington, D. C., 
indicating the identity of this ubiquitous disease. We have found differences in the 
intensity of the skin reaction with various antigens in the same patient. One would 
expect this, considering the variability of the material from which the antigen is 
prepared. Though the usual dilution of pus is 1 part in 5 parts of isotonic sodium 
chloride solution, we have found, in one instance, that with a dilution of 1 to 10 
strong intradermal reactions may be obtained. It would seem wise, therefore, to 
titrate any unknown batch of antigen in the skin of known reactors to make the 
most of any aspirated quantity of pus. Any lot of antigen should be tested, of 
course, on negative controls in order to be sure of the specificity of the reaction. 
In one Negro patient the intradermal reaction to an antigen prepared from his own 
pus was much milder than that in other known positive reactors tested with the 
same material. It is possible that his skin hypersensitivity had not reached its 
maximum at the time of testing. 
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All 12 patients have had negative reactions to intradermal tests with lygranum.® 
Two patients showed no skin reaction when tested intradermally with material 
obtained from a suppurative node from a person with known lymphogranuloma 
venereum. This material was prepared by Frei’s ** technique. 

Through the years the disease must have masqueraded as a variety of- other 
diseases. The epitrochlear and axillary form of the disease resembles ulcero- 
glandular tularemia, with a primary skin lesion associated with regional lymph- 
adenitis, fever, and systemic symptoms. In fact, the first recognition of the entity 
was in the differential diagnosis of tularemia by Foshay. The cervical form is 
strikingly similar to scrofula, and possibly it was this self-limited entity which 
responded dramatically to the king’s touch. Features in common with tuberculous 
cervical adenitis are low-grade lymphadenitis, proceeding to suppuration and drain- 
ing sinus, and the microscopic observation in the lymph node of central necrosis 
surrounded by epithelioid cells and occasional Langhans giant cells. The cervical 
form of the disease, when nonsuppurative, may be confused with infectious mono- 
nucleosis. The femoral or inguina? forms simulate lymphogranuloma venereum. 
Undoubtedly, it has been frequently misdiagnosed as bacterial lymphadenitis 
secondary to a distal infection. The patients with prolonged adenopathy have been 
suspected of having Hodgkin’s disease or other tumors. In our series tularemia 
was the initial impression in three patients, tuberculous cervical adenitis in two, 
pyogenic lymphadenitis in three, tumor in one, and lymphogranuloma venereum in 
one. Fortunately, a specific intradermal test can differentiate this entity from more 
serious diseases. This is important since surgical intervention could have been 
prevented in half of our patients had the diagnosis been suspected and proved. An 
intradermal test should be done on every patient with regional or cervical lymph- 
adenopathy unless its origin is obvious. 

Since many of our patients were seen after the acute phase of the disease, we 
have a paucity of data on treatment. Five patients did not respond to penicillin 
therapy. Patient 2 recovered rapidly while being treated with 2 gm. of chloram- 
phenicol daily. This may well be fortuitous. The clinical similarity between this 
disease and lymphogranuloma venereum has been obvious to all investigators. We 
therefore performed serial complement-fixation tests with lygranum® on the serums 
of our 12 patients. The reactions were negative in all but three patients. None of 
the patients with positive reactions had a history suggestive of psittacosis or had 
any exposure to parrots or other birds. Only one patient (Case 10) had any history 
of venereal disease or pneumonia. None had ever had inguinal bubos. The results 
are indicated in the Table. The significance of these data is at present unknown. 
However, if the disease were due to a virus related to the lymphogranuloma 
venereum-psittacosis group, one might expect a higher incidence of positive com- 
plement-fixation reaction than 3 in 12 cases and a rising titer. 

Four lymph nodes have been studied microscopically by Dr. Worth B. Daniels 
Jr. Descriptions of the pathological observations in our cases are by him unless 
otherwise noted. He will publish elsewhere a detailed pathological study of these 
nodes. His findings are essentially in accord with those of Mollaret * and Debré.* 
He states: 


12, Frei, W.: On the Skin Test in Lymphogranuloma Inguinale, J. Invest. Dermat. 1:367- 
377, 1938. 











750 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


In the four lymph nodes studied microscopically, the findings are essentially in accord with 
those described by other authors,!° and even in these few nodes one can distinguish the three 
phases outlined by Mollaret, namely, the “elementary” stage of hyperplasia, the “accentuated” 
stage with beginning cellular necrosis, and the “ultimate” stage with the large necrotic foci 
greatly distorting the architectural pattern of the node. 

Detailed study of our material, moreover, suggests a more concise picture of the patho- 
genesis of the lymph node changes. In the earliest node studied, reticuloendothelial hyperplasia 
without necrosis or polymorphonuclear infiltration occurred at the periphery of the node in 
the subcapsular sinus, with a lymphocytic infiltration in the capsule and pericapsular tissues. 
The reaction in these locations then changed, with the hyperplasia giving way to suppuration 
and necrosis, these changes occurring before any marked effects were noted in either the 
sinuses or the cords of the medulla. Soon, however, a similar reaction, namely, focal granulomas 
with and without suppurative centers, appeared in the medulla, and concurrently the cortical 
involvement subsided. Macrophages phagocytosed the necrotic debris, and fibrosis ultimately 
appeared. Such would seem to be the cycle in nodes which do not suppurate and drain. We 
would suppose that suppuration and drainage would prolong and accentuate the ultimate distor- 
tion of the lymph node architecture and increase the eventual amount of fibrosis. 

Attempts were made to demonstrate micro-organisms by use of the periodic-acid-Schiff 
stain, by MacCallum’s modification of Goodpasture’s method for staining Gram-positive and 
Gram-negative organisms, and by Moran’s method for staining tubercle bacilli, but no organisms 
were demonstrated. 


It is of considerable interest that the pathological pattern is characteristic 
enough that a pathologist who had become familiar with the disease through obser- 
vation of Case 4 suspected it immediately when he examined the node in Case 8. 

Dr. Charles Armstrong, of the National Institutes of Health, performed the 
serologic studies. In addition, he carried out certain etiological studies. Culture of 


the claws of four suspected cats yielded 12 different fungi. The complement-fixation 
reaction with lygranum® on the serum of the cat concerned in Case 5 was negative. 
At autopsy this cat was entirely normal except for a small hemorrhagic spot in the 
left lung. Emulsified material from this area injected into baby and adult mice 
intramuscularly, intraperitoneally, and intracranially produced no disease. Aspirated 
pus from Patient 7 and emulsified node material from the same patient were injected 
into baby and adult mice and inoculated into incubating hen’s eggs. These studies 
were all unrewarding. 

Since the causative agent is unknown, the name of the disease must remain 
descriptive. All our patients had had contacts with cats. To this undoubtedly is due 
the fact that we have spoken of the entity as cat-scratch disease and have not made 
our colleagues, who referred patients to us, sufficiently aware of the other modes of 
inoculation. As Moliaret pointed out, a more inclusive title, such as “benign lympho- 
reticulosis of inoculation,” would encourage a truer concept of the disease and lead 
to the discovery of cases acquired by other modes of inoculation. 


SUMMARY 


A series of 12 patients suffering from cat-scratch disease is described. The 
evidence indicates that the disease is ubiquitous and is frequently confused with 
more serious illnesses. It usually develops in persons who have had contact with 
cats, but a variety of other modes of infection exists. It is characterized by regional 
lvmphadenitis, often suppurative, frequently preceded by an initial cutaneous lesion. 
A cervical form of the disease is common. The majority of patients have fever and 
systemic symptoms. The disease is indolent but self-limited, lasting from weeks 
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to months. There is a specific diagnostic intradermal test. The lymph nodes have 
a characteristic microscopic pattern which is suggestive but not diagnostic. The 
causative agent is unknown.: 

ADDENDUM 

Since this paper was submitted for publication, Mollaret and his co-workers '* 
have made further important contributions. 

They transmitted the disease to monkeys (Cercopithecus aethiops sabaeus) in 
three of four attempts by the intracutaneous inoculation of emulsions made from 
infected lymph nodes removed from two human patients. The monkeys exhibited 
a primary lesion at the site of injection in 28 to 54 days and enlarged regional 
lymph nodes in 36 to 63 days after inoculation. The primary lesions were indurated 
nodules less than 1 cm. in diameter. The skin lesion and the lymph nodes were 
identical clinically and pathologically with those observed in human cases. 

The intradermal reaction was tested in one monkey on the 64th day after infec- 
tion and became positive in 48 hours. In another monkey the reaction was still 
negative 48 hours after performance of the test on the 57th day. 

When sections of the primary skin lesions and lymph nodes in both man and 
monkeys were prepared with Giemsa stain, basophilic “granulo-corpuscles” were 
found in reticulocytes, plasma cells, and lymphocytes. These bodies were somewhat 
smaller than the granules of an eosinophil or basophil and were in the cytoplasm. 
They were particularly numerous in early lymph node lesions, especially in the 
reticulocytes bordering on a zone of necrosis. They were much less numerous in 
sections from skin lesions. Mollaret and his colleagues consider these to be a visible 
form of the causative virus. 


By means of the Mann stain, they were also able to demonstrate oxyphilic 
inclusion bodies, both intranuclear and intracytoplasmic, but they point out that, 
since this type of inclusion body is seen in several viral diseases, it is nonspecific. 


ADDENDUM 


With the help of Dr. Charles Armstrong at the National Institutes of Health, 
we have found that macerated necrotic lymph node suspended approximately 1:5 
in isotonic sodium chloride solution also makes a good antigen for intradermal test- 
ing. It is planned that lymph node tissue obtained prior to suppuration be prepared 
in the same way and tried as a materia! for skin testing. 

1150 Connecticut Ave., N. W. (6). 

Dr. V. J. Darden, Dr. Theodore Winship, Dr. Thomas M. Peery, Dr. C. H. Binford, 
and Dr. John G. Howe made their pathological material available for study. Dr. Ruth Wickel- 
hausen and Mrs. Lucy Robirson performed the agglutination tests for Streptobacillus monili- 
formis and cultured material for pleuropneumonia-like organisms. Miss Lucille Kaye gave 
secretarial help. 


13. Mollaret, P.; Reilly, J.; Bastin, R., and Tournier, P.: La découverte du virus de la 
lymphoréticulose bénigne d’inoculation, Presse méd. 59:681 and 701, 1951. 
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T HAS been previously pointed out ' that the therapeutic effectiveness associated 

with the local instillation or application of the streptococcal enzymatic solutions 

of streptokinase-streptodornase * is closely proportional to the fulfilment of the 
following principles : 

1. The exudative substances present in areas of disease must be composed of 
materials that are wholly or in part subject to the liquefying action of streptokinase 
and/or streptodornase. 

2. Direct and sustained contact must be made between the enzymatic solution 
and the total area of disease, followed by thorough evacuation of the thinned exudate 
and repetitions of the process if indicated. 

It is the purpose of this presentation to describe the results obtained on a patient 
with an amebic abscess of the liver who was treated locally by repeated instillations 
of streptokinase-streptodornase, associated with appropriate drainage, and to demon- 
strate particularly the applicability of the principles indicated above. 


REPORT OF A _ CASE 


Patient B. B., a 35-year-old American-born Negro male construction worker, was admitted 
to the Third (New York University) Medical Division of Bellevue Hospital on Feb. 21, 1951, 
complaining of a pain and mass in the right upper abdominal quadrant. The pain started three 
weeks prior to admission, was constant and of variable intensity, and was unassociated with any 


From the Departments of Medicine and Surgery, New York University College of Medicine, 
and Third Medical and Surgical Divisions of Bellevue Hospital. 

This study was supported by a grant from the United States Public Health Service and 
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1. Tillett, W. S., and Sherry, S.: The Effect in Patients of Streptococcal Fibrinolysin 
(Streptokinase) and Streptococcal Desoxyribonuclease on Fibrinous, Purulent, and Sanguinous 
Pleural Exudations, J. Clin. Invest. 28:173 (Jan.) 1949. Tillett, W. S.; Sherry, S.; Christensen, 
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(Streptokinase) and Streptococcal Desoxyribose Nuclease (Streptodornase), Tr. A. Am. 
Physicians 62:93, 1949; Streptococcal Enzymatic Debridement, Ann. Surg. 131:12 (Jan.) 1950. 
Tillett, W. S.: Studies on the Enzymatic Lysis of Fibrin and Inflammatory Exudates by 
Products of Hemolytic Streptococci, in Harvey Lectures, 1949-1950, Springfield, Ill., Charles 
C Thomas, Publisher, to be published. 

2. Supplied by Lederle Laboratories Division, American Cyanamid Company, Pear! River, 
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dietary habits. Fever was present but had not responded to penicillin therapy. Ten days prior 
to admission a firm, slightly tender orange-sized mass became rapidly ~pparent in the right 
upper abdominal quadrant but did not appear to increase in size. Anorexia and 10-lb. (4.5-kg.) 
weight loss accompanied the present episode, but no other gastrointestinal or genitourinary 
symptoms were present. The past history was not contributory. The patient had never left this 
country. 

Positive physical findings were limited to the abdomen, where a visible, 10 by 10 cm., firm, 
round, slightly tender mass was readily palpated below the costal margin just to the right of 
the midline. The mass was fixed to the underlying tissues, but not to the skin, and appeared 
to be part of the liver. The latter was readily palpated 2 fingerbreadths below the costal margin. 

Laboratory Data.—Red blood cells numbered 3,350,000. The hemoglobin concentration was 
11 gm. per 100 cc. The white blood cell count was 13,000, with a normal differential count. The 
urine was normal. The Wassermann reaction was negative. Nonprotein nitrogen measured 30 
mg., and albumin was 3.5 and globulin 3.4 gm., per 100 cc. The icterus index was 9. Total cho- 
lesterol measured 111 mg., and cholesterol esters, 74 mg. per 100 cc. The cephalin-flocculation 
test gave a positive reaction. Alkaline phosphatase was 8 Bodansky units. Culture of the blood 
was negative for pathogens. A flat plate of the abdomen and a chest roentgenogram revealed no 
pathological changes. The stool guaiac test gave a negative result. Culture of the stool yielded 
Endamoeba histolytica. The complement-fixation reaction (National Institutes of Health) for 
amebiasis was strongly positive. The exudate from the liver abscess was negative on culture 
for E. histolytica and bacteria. 

Course ——The temperature course during the first week in the hospital was a febrile one, 
with daily spikes to 102 F. The mass appeared to become more prominent and cystic on palpation. 
On the ninth hospital day, after the diagnosis of amebic abscess of the liver was strongly 
suspected because of the finding of E. histolytica in the stool, needle aspiration of the mass was 
performed. 

Approximately 100 cc. of typical anchovy-sauce exudate was removed. It was chocolate-red, 
viscous, stringy, and lumpy, and had, on gross examination, the physical characteristics of thick, 
purulent exudates that we have come to learn are typical of desoxyribonucleoprotein.* Upon 
inversion of the tube, the sides became coated with flecks of tenacious fibrous debris. 

In pursuing the chemical identification of the exudate, preparations were stained by a modi- 
fication > of the Feulgen method,‘ which is histochemically specific for desoxyribonucleoprotein. 
Figure 1 illustrates the results. From these photomicrographs the unusual abundance of extra- 
cellular desoxyribonucleoprotein is evident; its widespread distribution is noteworthy, and the 
fibrous, stringy, reticular-like nature of this insoluble protein is well defined. In addition to the 
extracellular material, a few degenerating but still intact cells of probable hepatic derivation have 
also taken the stain. 

As an additional pretreatment determination of the specificity of enzymatic action on the 
exudate, samples were mixed with (a) solution of streptokinase-streptodornase and (b) solution 
of crystalline trypsin, according to the following protocol: 

Tube 1: 10 cc. of exudate + 0.5 cc. isotonic sodium chloride solution. 

Tube 2: 10 cc. of exudate + 0.5 cc. isotonic sodium chloride solution containing 5,000 units 
of streptokinase and 3,000 units of streptodornase (the significant enzyme in the test). 

Tube 3: 10 cc. of exudate + 0.5 cc. of isotonic sodium chloride solution containing 10 mg. 
of crystalline trypsin. 


3. (a) Sherry, S.; Tillett, W. S., and Christensen, L. R.: Presence and Significance of 
Desoxyribose Nucleoprotein in the Purulent Pleural Exudates of Patients, Proc.;Soc. Exper. 
Biol. & Med. 68:179 (May) 1948. (b) Sherry, S.; Johnson, A., and Tillett, W. S.: The Action 
of Streptococcal Desoxyribose Nuclease (Streptodornase) in Vitro and on Purulent Pleural 
Exudations of Patients, J. Clin. Invest. 28:1094 (Sept.) 1949. (c) Johnson, A. J.: Cytological 
Studies in Association with Local Injections of Streptokinase-Streptodornase into Patients, ibid. 
29:1376 (Oct.) 1950. 

4. Feulgen, R., and Rossenbeck, H.: Mikroskopischchemischer Nachweis einer Nucleinsaure 
vom Typus der Thymonucleinsaure und die darauf beruhende elective Farbung von Zellkernen 
in microskopischen Praparaten, Ztschr. physiol. Chem. 135:203, 1924. 
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Fig. 1—Exudate from hepatic amebic abscess stained by Feulgen method. Extracellular 
desoxyribonucleoprotein and nuclei of degenerating liver cells took the stain. A, X 32. B, x 950. 
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The tubes were incubated at 37 C. for 30 minutes, and incubation was continued overnight. 

A photograph of the three tubes described above was taken after the 30 minutes of incubation 
(Fig. 2). Immediate and progressive thinning, with the dissolution of the clumps, occurred in 
the tube containing streptokinase-streptodornase but was not evident in the other tubes. 

After overnight standing of the tubes, there was a slight and equal thinning of the contents 
of Tubes 1 and 3 due to spontaneous autolysis, but the changes were in no way comparable with 
the rapidly occurring depolymerization exerted by streptokinase-streptodornase in a few 
minutes’ time. 

At the end of 30 minutes’ incubation, a sample of the contents of each tube was stained by the 
Feulgen method, and the results are shown also in Figure 34, B, and C. From the photomicro- 
graphs it is apparent that the desoxyribonuclease, streptodornase, had eradicated the large 
amount of desoxyribonucleoprotein. On the contrary, trypsin, a broad-spectral proteolytic 
enzyme with no action on desoxyribonucleic acid, had caused no significant effect on the exudate. 

The evidence was, therefore, conclusive that the viscous coarse qualities of the anchovy-paste 
exudate of this amebic abscess were due in the greatest degree to extracellular desoxyribonucleo- 


Fig. 2—In vitro lysis of anchovy-paste exudate by streptodornase (see text). Top tube, 
control; middle tube, streptodornase ; bottom tube, trypsin. 


protein, which was rapidly thinned by depolymerization with streptodornase, and that the use 
of streptokinase-streptodornase had a rational basis. 

Accordingly, on the estimated 29th day of disease (ninth hospital day) therapy was instituted 
which consisted of the administration of chloroquine phosphate® and terramycin by mouth, 
followed by local instillations of streptokinase-streptodornase. Figure 4 contains the pertinent 
clinical data on the period of enzymatic treatment. 

In the morning, as previously noted, 100 cc. of thick fluid had been removed. The cavity was, 
therefore, estimated as being able to contain more than 100 cc. In the afternoon, a small sample 
was removed for Feulgen stain, and then 10 cc. of saline solution containing 50,000 units of 
streptodornase and 100,000 units of streptokinase was injected locally. One-half hour later, the 
patient was taken to the operating room, and with the area under local anesthesia, a 1!4-in. 
(3.8 cm.) incision was made down to the abscess wall. Two small plastic catheters, with an 
inside diameter of 1.8 mm. and accommodating a 15-gage needle, were introduced into the abscess, 


5. Conan, N. J., Jr.: The Treatment of Hepatic Amebiasis with Chloroquine, Am. J. Med. 
6:309 (March) 1949, 
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one to serve for inflow of solutions of streptokinase-streptodornase, the other to afford outflow of 
thinned exudate, according to the procedure described by Miller and associates. A considerable, 
but unmeasured, amount of partially thinned fluid was released at the time of insertion of the 
catheter, and a sample was taken for Feulgen stain. 

After the initial injection of streptokinase-streptodornase and subsequent insertion of the 
catheters, three more doses of streptokinase-streptodornase of similar size were instilled via the 
catheters over the succeeding 24 hours, each injection followed at four-hour intervals by saline 
irrigation of the cavity. 

Figure 5 illustrates by Feulgen stains the appearance of the exudate aspirated just prior to 
the first injection, one-half hour after the initial streptokinase-streptodornase instillation (at the 
time of insertion of the catheters), and 24 hours later, demonstrating the striking lysis of the 
exudate as it occurred within the abscess cavity. The temperature rapidly fell to normal. The size 
of the cavity abruptly decreased from more than 100 to 15 cc. in 24 hours and to 10 to 15 ce. 
in 48 hours. The drainage became scant and had a very thin serosanguineous character, and local 
enzyme therapy was discontinued. Drainage completely ceased four days after initiation of 
therapy. The plastic catheters were then removed, and the next day the wound edges were 
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Fig. 4.—Clinical chart of Patient B. B. during period of streptokinase-streptodornase 
(SK-SD) therapy (see text). 


approximated by butterfly adhesive dressing. All local and general signs of the disease area of 
the solitary abscess had disappeared, and the subsequent course of the patient was completely 
uneventful. 

Chemotherapy was continued for 20 days, during which stool examinations consistently 
revealed no E. histolytica. The patient was then discharged and has been subsequently followed 
in the outpatient clinic without exacerbation. 


SUMMARY 


The coarse, viscous, and clumpy physical characteristics of the anchovy-paste 
type of exudate present in an amebic abscess of the liver of the patient described in 
this article was demonstrated to be composed chiefly of extracellular desoxyribo- 
nucleoprotein. Since this nucleoprotein is derived primarily from the nuclei of cells, 
its excessive abundance in the abscess seems referable to the large numbers of hepatic 
cells destroyed by the amebic infection. 


6. Miller, J. M.; Ginsberg, M.; Lipin, R. J., and Long, P. H.: Clinical Experience with 
Streptokinase and Streptodornase, J. A. M. A. 145:620 (March 3) 1951. 
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Streptococcal desoxyribonuclease (streptodornase) caused a rapid and striking 
lysis of the exudate, both in vitro and in vivo, whereas crystalline trypsin, which is 
inactive against desoxyribonucleic acid, effected no demonstrable change in vitro. 

The technique of the treatment of the amebic abscess of the liver by instillations 
of streptokinase-streptodornase, followed by appropriate drainage, is described. 
Administration of chloroquine phosphate and terramycin by mouth was also 
employed. 

The demonstrated rationality of the use of streptokinase-streptodornase and the 
favorable result obtained in the patient indicate the desirability of extending this 
form of therapy to other patients with amebic abscesses. 


The May Institute for Medical Research, Cincinnati (Dr. Sherry). 











MANIFESTATIONS OF ASCORBIC ACID DEFICIENCY AFTER 
PROLONGED CORTICOTROPIN ADMINISTRATION 


HOWARD L. HOLLEY, M.D. 
AND 
JAMES S. McLESTER, M.D. 
BIRMINGHAM, ALA. 


SCORBIC acid is found in highest concentration in the adrenal cortex, and it 

has been suggested that ascorbic acid plays the role of a reducing mechanism 

in the production of the steroid hormones of this organ.’ In order to conserve the 

ascorbic acid content of the adrenal cortex, the body is apparently able to deplete 
other structures.? 

It has been demonstrated that the administration of corticotropin (pituitary 
adrenocorticotropic hormone, ACTH) will seriously reduce the stores of this vita- 
min in the adrenal gland,* and this observation has suggested that the prolonged 
administration of this stimulating hormone might precipitate ascorbic acid deficiency, 
notably when supplementary amounts of the vitamin are not available. We have 
observed two cases which seemed to support this assumption. In each instance the 
prolonged administration of corticotropin was accompanied with evidences of marked 
vitamin C deficiency. 

REPORT OF CASES 


The first patient was a 67-year-old white man who had been receiving treatment for rheu- 
matoid arthritis with corticotropin for approximately seven months. He had experienced a 
dramatic response as far as his pain and disability were concerned and during the period of 
treatment was able to resume his usual daily work. A review of his diet suggested that the 
protein and fresh fruits eaten had provided an adequate intake of vitamin C and vitamin B 
complex. The only dietary restriction was a decreased intake of salt. Approximately one week 
prior to admission to the hospital, the patient had noted the appearance of hemorrhagic areas 
around the hair follicles on his legs and thighs and to a less extent on his arms. The gums 
bled easily. There was edema of the ankles. Questioning revealed that he had first experienced 
easy bruising approximately one month earlier. The capillary fragility was found to be 
markedly increased, but the clotting and prothrombin times were within normal limits. The 
blood count showed a moderate normochromic anemia. 

The picture was that of scurvy, and massive doses of ascorbic acid were given with a 
dramatic remission of symptoms. Renewal of the hormone therapy without supplemental 
ascorbic acid therapy brought about a slow return of the hemorrhagic symptoms, but later, 


From the Department of Medicine, Medical College of Alabama. 

A portion of this work was made possible by the John R. Irby Fund for the treatment of 
rheumatic diseases. 

1. Long, C. N. H.: The Relation of Cholesterol and Ascorbic Acid to the Secretion of the 
Adrenal Cortex, Recent Prog. Hormone Res. 1:99-122, 1947. 

2. Fortier, C., and others: A Comparative Study of Some of the Chemical and Morpho- 
logical Changes Elicited in the Adrenals by Stress and Purified ACTH, Endocrinology 46:21-29 
(Jan.) 1950. 

3. Sayers, G.; Sayers, M. A.; Liang, T., and Long, C. N. H.: The Effect of Pituitary 
Adrenotrophic Hormone on the Cholesterol and Ascorbic Acid Content of the Adrenal of the 
Rat and the Guinea Pig, Endocrinology 38:1-9 (Jan.) 1946. 
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when he was given liberal amounts of vitamin C during continued corticotropin administration, 
there was no recurrence of the hemorrhagic manifestations. 

The second patient was a 58-year-old white woman with rheumatoid arthritis who had been 
receiving treatment with corticotropin for approximately one year. She had experienced only 
partial alleviation of her symptoms, notably of her joint pains and disability. Her sense of 
well-being, however, was markedly improved, and it was felt that the alleviation of the depression 
ordinarily associated with this disease justified the continuation of this therapeutic regimen. 

Approximately one month prior to admission she had first noticed easy bruising and the 
appearance of hemorrhagic areas around the site of injections, Then the gums began to bleed 
and became tender. This tenderness was so marked that she had difficulty in eating, and her 
nutrition suffered accordingly. 

The thrombocyte (platelet) count and prothrombin time were within normal limits; the 
red blood cell count showed a normochromic anemia, and the white blood cell count was 
tiovmal. The capillary fragility was markedly increased. The clotting time and clot retraction 
were within normal limits. We felt that this syndrome was the expression of vitamin C 
deficiency. The corticotropin therapy was continued, and she was also given 500 mg. of ascorbic 
acid daily. The response was dramatic; the gums quickly healed; the tendency toward easy 
bruising disappeared, and there was no further bleeding around the site of injection of the drug. 
Within five days all the symptoms had disappeared. Supplemental vitamin C administration was 
continued, along with the corticotropin therapy, and there was no return of the bleeding tendency. 


COMMENT 


Although there were no determinations of ascorbic acid excretion or of levels of 
this vitamin in the plasma of these patients, we believe that the evidence warrants 
the assumption that they suffered from deficiency of this vitamin. The hemorrhagic 
manifestations typical of ascorbic acid deficiency with no other demonstrable abnor- 
mality to explain this tendency give support to this assumption. Further, the 
prompt regression of symptoms after ascorbic acid therapy and their failure to 
reappear when ascorbic acid administration was combined with the corticotropin 
treatment offer good evidence that lack of ascorbic acid was the basis of trouble. 

Recently, Stefanini and Rosenthal have reported the appearance in two patients 
receiving corticotropin therapy of a disorder that was apparently due to vitamin C 
deficiency,* and they were able in these cases to demonstrate low ascorbic acid levels 
in the plasma and a diminished vitamin C tolerance curve. They present con- 
vincing evidence of the occurrence of vitamin C deficiency in patients who are 
receiving corticotropin. 

It should be added, however, that this syndrome is not of common occurrence 
during corticotropin therapy. Why it is not seen oftener has not been explained. 
Possibly the body is in possession of an inherent protective mechanism which enables 
it to conserve its stores of vitamin C when the demand becomes threatening.® 


SUMMARY AND CONCLUSIONS 


A hemorrhagic tendency, typical of vitamin C deficiency, which developed during 
the course of corticotropin administration is described in two patients. Although 
this deficiency syndrome is probably not of great frequency in the course of cortico- 
tropin therapy, its possibility should always be considered when symptoms sug- 
gestive of scurvy appear during the prolonged administration of this hormone. 


4. Stefanini, M., and Rosenthal, M. C.: Hemorrhagic Diathesis with Ascorbic Acid 
Deficiency During Administration of Anterior Pituitary Corticotropic Hormone (ACTH), 
Proc. Soc. Exper. Biol. & Med. 75:806-808 (Dec.) 1950. 

5. Hyman, G. A.; Rogan, C., and Turner, J. C.: The Effect of Cortisone and ACTH on 
Experimental Scurvy in the Guinea Pig, Tr. New York Acad. Sc. 13:167-168 (March) 1951. 











THE LIVER AND ESTROGEN METABOLISM 
Report of Cases 


ROBERT S. LONG, M.D. 
AND 


EUGENE E. SIMMONS, M.D. 
OMAHA 


HE ASSOCIATION of certain endocrine abnormalities, particularly those of 

estrogen metabolism, with fairly severe liver disease is common and well known. 
Some of the clinical signs and symptoms of such association are, in the male, gyneco- 
mastia, softening of the testes, loss of axillary hair, impotence, and decreased libido, 
and, in the female, menstrual disturbances, breast changes and symptoms, and acne. 
Infertility may occur in both sexes. 

Some patients with these endocrine abnormalities have clinically evident liver 
disease ; som; give a history of having had jaundice in the past but show no other 
evidence of impaired liver function, and others exhibit no apparent cause in the 
history or findings for their endocrine or estrogen disturbance. We have become 
more aware in recent years of the existence of impaired liver function in persons 
who have been and are otherwise in apparently good health. It is well known that 
hepatitis with appreciable liver damage may occur without jaundice. All of us cer- 
tainly regard infectious hepatitis more seriously since the experiences with this 
condition reported during and after World War II. This applies not only to the 
disease during its active stage but also to the possibility of early and late sequelae. 

It has occurred to us, as it has to others,’ that the explanation for clinical dis- 
turbances in estrogen metabolism may lie, in some cases, in the presence of sub- 
clinical impairment of some liver function. 

There is good experimental evidence to support the clinical observations which 
indicate that the liver is an important organ in the intermediary metabolism of 
estrogenic and related substances. 

It has been thought until recently that the liver simply inactivates or detoxifies 
estrogenic substances.? This concept is not adequate to explain the various clinical 


Read before Regional Meeting of the American College of Physicians, Omaha, Feb. 17, 1951. 

From the Department of Internal Medicine, University of Nebraska College of Medicine. 

1. Biskind, W. S.; Biskind, G. R., and Biskind, L. H.: Nutritional Deficiency in the Eti- 
ology of Menorrhagia, Metrorrhagia, Cystic Mastitis, and Premenstrual Tension: II. Further 
Observations on Treatment with the Vitamin B Complex, Surg., Gynec. & Obst. 78:49 (Jan.) 
1944. Biskind, G. R., and Biskind, M. S.: Nutritional Aspects of Certain Endocrine Disturb- 
ances, Am. J. Clin. Path. 16:737 (Dec.) 1946. 

2. Hooker, C. W.; Drill, V.A., and Pfeiffer, C. A.: Failure of the Liver of the Monkey to 
Inactivate Estrogens in Vivo, Proc. Soc. Exper. Biol. & Med. 65:192 (June) 1947. Israel, S. L.; 
Meranze, D. R., and Johnston, C. G.: Inactivation of Estrogen by Liver: Observations on the 
Fate of Estrogen in Heart-Lung and Heart-Lung Liver Perfusion Systems, Am. J. M. Sc. 
194:835 (Dec.) 1937. Pincus, G., and Martin, D. W.: Liver Damage and Estrogen Inactivation, 
Endocrinology 27:838 (Noy.) 1940. 
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and experimental observations that have been made. For example, Cantarow * has 
shown that estrogen is removed from the blood by the liver cells and is excreted 
in the bile in an active form, subsequently undergoing an enterohepatic circulation 
similar to that of the bile acids. It has been shown that about two-thirds of the 
estrogen transported to the tissues for utilization is intimately bound to protein in 
the lipoprotein fraction III-0 of Cohn.* This protein-estrogen complex appears to 
be formed by the liver and is itself inactive. It is in equilibrium with a free estrogen 
conjugate, a glucuronide, and dissociation occurs in accordance with the mass-action 
law as the end-organs utilize the free estrogen.’ Recent experiments °* indicate that 
§-glucuronidase is concerned with the metabolism of estrogen in the end-organs. 
These appear to be processes of metabolic conjugation and dissociation rather than 
of actual detoxification, inactivation, or destruction of estrogenic substances. 

The treatment of endocrine disturbances, such as cyclic pain and tenderness of 
the breasts, chronic cystic mastitis, dysmenorrhea, and menstrual disturbances, with 
various hormone preparations, particularly estrogen and progesterone, has often 
been unsatisfactory. 

It has seemed more reasonable and rational to us to treat these endocrine dis- 
turbances by an attack on their cause, if it can be found. We believe that a signifi- 
cant percentage of such disturbances may be due to impaired liver function. 

In the treatment of acute ané chronic liver disease there has been remarkable 
progress during the past 10 years, and a therapeutic regimen is now quite well 
defined. It consists essentially of a well-regulated rest program; a diet high in 
protein and carbohydrate and fairly low in fat; large doses of vitamin B complex, 
choline and other lipotropic substances; parenteral administration of crude liver 


extract; vitamin A therapy, and, in cases associated ‘with refractory anemia, whole 
blood transfusions. 

The following two case reports illustrate manifestations of endocrine disturb- 
ances associated with demonstrable liver damage. Treatment of these: patients along 
the lines outlined above, directed toward improving liver function, has resulted in 
regression of the signs of endocrine disturbance. 


REPORT OF CASES 


CasE 1.—J. M., a 27-year-old white married nurse, came to us in July, 1949, with complaints 
of chronic fatigue and frequent headaches. The history revealed that she had irregular and 
increasingly delayed menses since the menarche at the age of 14 years, only one light menstrual 


3. Cantarow, A.; Paschkis, K. E.; Rakoff, A. E., and Hansen, L. P.: Studies on Inactiva- 
tion of Estradiol by the Liver, Endocrinology 33:309 (Nov.) 1943. Cantarow, A.; Paschkis, 
K. E., and Rakoff, A. E.: Hepatic “Inactivation” of Estrogens, Science 101:558 (June 1) 1945. 
Cantarow, A., and Trumper, M.: Clinical Biochemistry, ed. 4, Philadelphia, W. B. Saunders 
Company, 1949. 

4. Roberts, S., and Szego, C. M.: The Nature of Circulating Estrogen: Lipoprotein-Bound 
Estrogen in Human Plasma, Endocrinology 39:183 (Sept.) 1946. Szego, C. M., and Roberts, S.: 
The Nature of Circulating Estrogen, Proc. Soc. Exper. Biol. & Med. 61:161 (Feb.) 1946; 
The Determination of Protein-Bound Blood Estrogen, Endocrinology 41:322 (Oct.) 1947. 

5. Szego, C. M., and Roberts, S.: The Nature of Circulating Estrogen, Federation Proc. 
5:103 (Feb.) 1946. 

6. Fishman, W. H., and Fishman, L. W.: The Evaluation of Uterine 8-Glucuronidase 
Activity by Estrogenic Hormones, J. Biol. Chem. 152:487 (Feb.) 1944. Fishman, W. H.: 
8-Glucuronidase: Its Relation to the Action of the Estrogenic Hormones, ibid. 169:7 (June) 


1947. 
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period having occurred in the previous year. The past history indicated that she had a severe 
illness with jaundice at the age of 10 years. Physical examination showed a moderately severe 
acne of the face, chest, and back, excessive growth of fine hair on the face, small breasts with 
little evident ductal tissue, male-type hair distribution on the lower abdomen and genital area, 
enlargement of the clitoris to at least five times normal, a small but not “infantile” uterus, 
several small ecchymoses scattered over the skin of the body, and many irregular groups of fine 
telangiectatic vessels of the skin in various parts of the body, particularly on the thighs. 
The liver edge could not be felt, and the area of dulness to percussion over the liver was 
diminished. The spleen was easily felt near the left costal margin, 

Initial laboratory studies showed 12 gm., or 78%, of hemoglobin, 3,940,000 red blood cells, 
5,000 white blood cells, with a normal differential count, and 80,000 thrombocytes (platelets). 
The bleeding time was 5 minutes and the clotting time 514 minutes, with normal clot retraction. 
The icteric index was 12 units. Urinary urobilinogen was present in a dilution of 1:80. The 
prothrombin time was 65% of a normal control. Serum protein measured 8.6 gm. per 100 cc., 
with 3.2 gm. of albumin and 5.4 gm. of globulin. The cephalin-flocculation test gave a 2+ 
reaction. Sulfobromophthalein (bromsulphalein®) sodium retention was 40% at one hour. Blood 
calcium was 10.5 mg., and phosphorus, 3.7 mg. per 100 cc. Serum alkaline phosphatase was 
16 Bodansky units. In the Congo red test no dye disappeared (negative reaction). 

The patient was placed on a definite rest program, spending 12 to 15 hours in bed each day 
and doing only minimum light household duties. Diet and medicaments directed at improvement 
of liver function were prescribed and taken as previously outlined. After five months on this 
program clinical improvement was impressive. She had gained much in ‘general strength and 
energy and no longer had headaches. Her appearance was that of good health, with complete 
clearing of the acne and telangiectases of the skin. Spontaneous ecchymoses no longer occurred. 
The liver edge still could not be felt, but neither could the edge of the spleen. One light but 
fairly normal menstrual period had occurred. Laboratory tests showed 14 gm., or 91%, of hemo- 
globin, 4,380,000 red blood cells, and 4,250 white blood cells, with a normal differential count. 
The icterus index was 8 units. Total serum protein was 5.80 gm. per 100 cc., with 3.55 gm. of 
albumin and 2.25 gm. of globulin. The thrombocyte count was 170,000. The cephalin-flocculation 
reaction remained positive (3+) after 24 hours and became 4+ after 48 hours. These findings 
confirmed the improvement in clinical signs and symptoms. 

The patient showed evidence of another interesting metabolic disturbance which may well 
be related to the endocrine changes described. Between 1938 and 1946 she had at least five 
attacks of ureteral colic and passed small stones on two or three occasions. In 1946 a calculus 
was removed surgically from the left renal pelvis. Roentgenograms of the abdomen showed 
calcification in the enlarged spleen and in the right kidney area. There was no apparent osteo- 
porosis of any of the bones seen on these films or on those of the skull. 


The calcium deposits in the urinary tract (and spleen) in this case may well 
be related to the apparent abnormal estrogen metabolism and consequent failure to 
deposit some of the circulating calcium in the normal site in the bony skeleton. 
Certainly, the close relationship between estrogen metabolism and calcium deposi- 
tion in bones has been well established by the clinical observations of improvement 
of postmenopausal osteoporosis coincident with the administration of estrogenic 
substances. 

Animal experimentation (rats) also indicates that there is such a relationship. 
Schenken and Burns‘ found that urinary calculi frequently occurred in their animals 
during the period after they had been given large doses of estrogens. They demon- 
strated that there was excessive deposition of calcium in the skeleton during the 
period that estrogens were administered and postulated that the calculi were formed 
as the calcium was mobilized from the. skeleton during the months after treatment 
with the estrogen was discontinued. 


7. Schenken, J. R., and Burns, E.: Personal communication to the authors from Dr. 
Schenken. 
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Case 2.—M. C., a 37-year-old white married woman, was first seen in August, 1949, with 
typical symptoms and signs of acute and chronic fatty metamorphosis of the liver, resulting 
from several years of severe, chronic alcoholism and associated malnutrition. The symptoms 
were abdominal pain, distress, and distention, anorexia, recurrent nausea and vomiting, and gen- 
eral weakness. The signs were scattered telangiectatic vessels and faint dark, splotchy, reddish- 
brown pigmentation of the skin, with dull-red thenar and hypothenar eminences of the palms, 
icterus of the scleras, enlarged, smooth, tender liver with a sharp edge felt 8 cm. below the right 
costal margin, enlarged vessels over the lower abdomen and in the hemorrhoid area, and a 
moderate amount of free fluid in the peritoneal cavity. 

Laboratory tests showed 11.5 gm., or 75%, of hemoglobin, 3,470,000 red blood cells, and 
5,800 white biood cells, with 51% lymphocytes. Serologic tests of the blood gave negative reac- 
tions. The icterus index was 25 units. Serum protein measured 4.86 gm. per 100 cc., with 
3.6 gm. of albumin and 1.2 gm. of globulin. The test with sulfobromophthalein revealed 40% 
retention in one-half hour and 16% retention in one hour. The cephalin-flocculation test gave a 
2+ reaction. Roentgenologic study of the gastrointestinal tract showed no abnormalities. 

In addition to the history and findings pertaining to the liver disease, the patient gave a 
history of having had long periods of amenorrhea during the previous year and a half. In fact, 
the only irregular vaginal bleeding which had occurred seemed to be related to the parenteral 
estrogen therapy which had been given elsewhere during some three to four months before the 
time we saw her. Menses had been regular and normal prior to about one and one-half years 
before she came under our care and had not been associated with dysmenorrhea or painful, 
tender breasts. 

Initial treatment of the liver disease was given for about one month in the hospital in the 
manner previously described and was continued for several months on an outpatient basis. As 
we observed her from week to week, she gradually gained in general strength and well-being. 
The skin became clearer, and the icterus subsided appreciably. The liver became less tense and 
tender and receded from the anterior abdominal wall, although the edge remained 6 to 8 cm. 
below the right costal margin. The abdomen continued to be soft and free of fluid. The 
hemorrhoids became less troublesome. About three months after treatment was started, a normal 
menstrual period occurred, and these continued to appear regularly at approximately four-week 
intervals, with a normal flow lasting four or five days during the period of observation. 

Six months after the start of treatment, laboratory tests showed 12.5 gm., or 81%, of 
hemoglobin, 3,880,000 red blood cells, and 5,900 white blood cells, with 42% lymphocytes. Serum 
protein was 7.11 gm. per 100 cc., with 4.8 gm. of albumin and 2.31 gm. of globulin. The icteric 
index was 15 units. The reaction to the cephalin-flocculation test was negative. These findings 
confirmed the clinical evidence of distinct improvement in liver function, coincident with a return 
of the menstrual cycle to normal. 

In view of our present knowledge and beliefs regarding liver function in relation 
to estrogen metabolism, we are of the opinion that the exogenous estrogenic sub- 
stances given to this patient may have been an important factor in precipitating 
the acute breakdown in liver compensation. Certainly the workload on this already 
embarrassed liver was increased by the administration of a relatively large amount of 
estrogenic substance. We know of one fatal case of hepatitis (unpublished) in 
a young woman which occurred after the administration of estrogenic substance 
given in the treatment of primary amenorrhea. At postmortem examination a 
small liver showing evidence of old cirrhosis and recent acute hepatitis was seen. 
A history was then obtained from the patient’s mother that the patient had jaundice 
at about the age of 10 years, and, although the secondary sex characteristics had 
developed and general health was apparently good, no menses had ever appeared. 
We do not give estrogenic substances to women with menstrual disturbances who 
give a history of having ever had jaundice or who show any evidence of impaired 
liver function. 
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TREATMENT OF CYCLIC PAIN AND MASTALGIA 


In the light of our experience with these two women who exhibited obvious 
and severe liver disease and endocrine abnormalities, we were prompted to try a 
similar plan of treatment in a group of women who had clinical endocrine disturb- 
ances but without apparent evidence of liver dysfunction. 

A common complaint from otherwise healthy women in the childbearing age is 
that of recurrent or cyclic pain and tenderness of the breasts. The symptoms are 
invariably associated with the menstrual cycle and are known to be the result of 
endocrine influences. On examination there are nearly always variable degrees 
of enlargement, engorgement, and tenderness of ductal tissues. The condition in 
many of these patients respond satisfactorily to reassurance, wearing of a properly 
fitted brassiére and the judicious use of gentle heat, analgesics, and, at times, 
mild sedation. However, there remains a significant number of patients with 


TaBLe 1.—Summary of Data on Patients Treated for Mastalgia 








Duration 
Treat- 
Previous Breast Durationof ment, 
Jaundice Age Pregnancy Findings* Symptoms Mo. Result 
43 Yes 34. 1 mo. 4 Excellent 
42 Yes 38+ 8 mo. 5 Good 
Yes ge 2 yr. 6 Good 
Yes 3+ 4 yr. 12 Excellent 
Yes 1+ 2 mo. 14 Excellent 
2+ 1 yr. 9 Excellent 
8+ 1 mo. 2 Good 
3+ 8 yr. 2 Good 
1+ 3 yr. 3 Good 
34+ 8 yr. 2 Excellent 
2+ 1 yr. 4 Good 
1+ 3 3 Good 
38+ 1 yr. 2 Good 
2+ 1 mo. 6 Excellent 
2+ 2 mo. 5 Good 
2+ 6 yr. 4 Excellent 


43 
41 
30 
37 
bey 
40 
31 
40 
25 
45 
28 
38 
31 
23 





“4 por changes in the breasts in the form of enlargement, engorgement, and tenderness of ductal 
tissues a. as 1 to 4+ according to degree of severity. Four patients (Cases 5, 6, 11, and 12) com- 
plained poke ~ be menstrual disturbance and secondarily of breast symptoms. 


symptoms sufficiently severe to require further treatment. It is this group of 
patients that we have treated and report on herewith. Table 1 shows data on 12 
patients whose chief complaint was persistent or cyclic severe pain and tenderness 
of the breasts and 4 in whom these were important associated symptoms. As 
shown, the ages ranged from 25 to 45 years, the average age being 36 years. Ten 
had been pregnant at some time. The duration of symptoms varied from one 
month to six years. All showed varying degrees of enlarged, tender ductal tissue. 
In none was there a discrete mass. Two had had a biopsy performed elsewhere. 
Two gave a history of definite clinical jaundice, and one possibly had jaundice. 
The duration of treatment varied from 2 to 14 months. The results were excellent 
in seven patients and good in nine. None failed to be appreciably improved both 
objectively and subjectively. The treatment used for these patients was similar 
to that described in preceding paragraphs and consisted of the taking of a high 
protein diet, large doses of vitamin B complex, and crude liver extract parenterally. 
An excellent result means that all symptoms were relieved and the ductal tissue 
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became objectively diminished in size and engorgement and lost its tenderness. 
A good result means that there was amelioration of all symptoms and findings, 
except for minimal subjective discomfort during a brief period before some but 
not all menstrual periods. 

Another common complaint of otherwise healthy young women is that of dys- 
menorrhea. This is a symptom which is always difficult to evaluate, as it is usually 
found in young women who have emotional problems of some severity. The 
various forms of treatment advocated for the relief of this distressing symptom 


TasLe 2.—Summary of Data on Patients Treated for Dysmenorrhea 








Duration of 
Duration of Treat- 
Pelvic — ment, 
Findings Tr. Mo. 
Normal Since menarche 4 
Cervical polyp; 4 5 
enlarged 
uterus 
Normal 
Severe endometriosis 
Endometriosis 12 


Previous 
Jaundice Pregnancy 
No Yes 
No Yes 


Age 


wo 


No No 
No No 
No No 


= 
o 


~ 
ee 


19 
34 
37 
25 
31 
17 
21 
24 
25 
40 
“a 
28 
25 
45 
28 


28s 


oe 
a 


Unknown 


Yes No 


Enlarged uterus; 1 


eystic ovary 

Normal 
Normal 
Normal 

Enlarged uterus 
Normal 
Normal 
Normal 
Normal 

Enlarged uterus 

Enlarged uterus 


Enlarged nodular 


uterus 
Normal 
Endometriosis 
Endometriosis 
Normal 
Normal 
Normal 
Normal 
Enlarged uterus 
Enlarged uterus 
Ovarian cyst 
Normal 


Enlarged ovary 
and uterus 


Undetermined 
Since menarche 
Undetermined 
Many 
2 
Since menarche 
Since menarche 
Undetermined 
2 
Many 
1 


1 
Since menarche 
Since menarche 
Undetermined 
Since menarche 
Undetermined 
5 
Over 15 
10 
Since menarche 
Since menarche 
2 


* Primary complaint mastalgia, but dysmenorrhea also severe. 
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are legion. We have included in this report data on only those patients in whom 
the dysmenorrhea was the primary reason for consultation or those (eight patients) 
in whom dysmenorrhea was associated only with cyclic pain and tenderness of the 
breasts. All patients had symptoms severe enough to cause loss of time from school 
or work during part of the menstrual cycle, and all had previously required 
more treatment than use of simple analgesics. 

As shown in Table 2, 29 patients were treated in the same manner as described 
for the treatment of patients with painful breasts. The ages ranged from 15 to 45, 
the average being 30 years, and the majority of those with dysmenorrhea were 
well ufider this age. Four gave a history of having had jaundice. Only 11 of 25 
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married women had been pregnant. Fifteen had normal pelvic findings. Eight 
had only mild uterine enlargement. Two had cystic enlargement of one or both 
ovaries. Four had probable endometriosis, with typical fixed pelvic organs. The 
duration of symptoms varied from two months to many years. The duration of 
treatment varied from 2 to 18 months. Fifteen patients have had an excellent 
result, with complete freedom from discomfort and no disability during menses. 
Fourteen patients have had a good result, in that only mild analgesics are required 
to control discomfort during menses, and none are disabled. 

We have had success in many milder cases of dysmenorrhea with the use of 
psychotherapy, mild analgesics, and advice regarding general health and hygiene, 
but this group did not require the more extensive treatment outlined here and 
are not included in this report. Neither have we included those cases with sec- 
ondary pelvic lesions which required surgical treatment. 


COMMENT 


All the patients presented here had significant emotional or nervous problems, 
and these were not neglected in the course of treatment. The emotional factors 
involved in the production of symptoms such as dysmenorrhea and painful breasts 
are recognized. However, this aspect of the problem was also recognized and 
treated at the time other methods of therapy were used by us and other physicians, 
but without the striking success that was obtained with the program described. 

The first case described illustrated the important concept that severe liver 
disease occurring before the menarche may result in fundamental changes in the 
secondary sex characteristics, as well as in disturbance of the primary menstrual 
cycle. The second case illustrated the occurrence of liver disease in an adult woman 
with secondary disturbance of the menstrual cycle. 

We believe it is significant that six of the seven women who had jaundice 
were married and yet only one of these had ever been pregnant and this pregnancy 
occurred prior to the episode of jaundice. 

A striking clinical result in this group of patients has been the occurrence of 
pregnancy in two of the four women with probable endometriosis. One of these, 
aged 35 years, had a completely frozen pelvis, and surgical treatment was post- 
poned only to give our plan of treatment a trial. She was treated for one year 
and not only lost her symptoms of dysmenorrhea but became pregnant. Another 
of the patients with probable endometriosis had been married 12 years and had 
adopted two children because of apparent sterility. She became pregnant at the 
age of 37 after nine months of treatment. 

It should also be noted that at least some elements of the vitamin B complex 
appear to be necessary for the end-organ tissues to utilize estrogenic substances.* 
It is difficult to determine how much improvement in endocrine function as 
observed clinically is brought about by improvement of liver function and how much 
may be due to improvement of physiochemical processes going on in the reacting 
or end-organs. 


8. Hertz, R.: The Role of Factors of the B-Complex in Estrogen Metabolism, Recent 
Progr. Hormone Res. 2:161, 1948. ° 
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In addition to obtaining relief from the painful breasts or dysmenorrhea, this 
entire group of patients was much improved in health, appearance, and feeling 
of well-being. 

SUMMARY 

The clinical and experimental evidence for the close relationship between liver 
function and estrogen metabolism is described. 

Two cases are described in detail which illustrate this relationship. The improve- 
ment of these patients’ conditions with treatment directed at correcting impaired 
liver function and general nutrition is shown and the method of treatment outlined. 

Thirty-three additional patients presenting painful, tender breasts and/or 
dysmenorrhea were treated with a program directed at improving liver function 
and general health. Excellent or good results were obtained in all cases. 

We believe that all cases of estrogen disturbance without other apparent 
explanation should be investigated for evidence of impaired liver function. This 
should include not only the laboratory tests but careful review of the past history 
for evidence of hepatitis with or without jaundice. A history of jaundice, even 
in childhood, may be significant. 

ADDENDUM 

Since the preparation of this paper, the 35-year-old woman with severe endo- 
metriosis (Case 4, Table 2) has delivered a normal living infant at,term. The 
37-year-old woman with endometriosis (Case 5, Table 2) became pregnant and had 
a spontaneous miscarriage at five months’ gestation. The fetus had died because 
of obstruction of the umbilical vessels from fibrosis of unknown cause, affecting 
about 5 cm. of the cord near the placental attachment. 

Twenty additional patients with severe mastalgia and/or dysmenorrhea have 
come under treatment since the preparation of this paper. Their response so far has 
been as uniformly good as that of the 35 patients described herein. 














DIAGNOSIS OF DISSECTING ANEURYSM OF THE AORTA 


CASIMIR A. DOMZALSKI Jr., M.D. 
HONOLULU, T. H. 


IAGNOSIS of dissecting aneurysm of the aorta remains a difficult problem 
despite recent reports citing an increase in the number of correct antemortem 
diagnoses. The difficulty was summed up by Peacock’ in 1843: “Nor are the 
symptoms which attend its formation and progress such as can be regarded as 
characteristic of the affection,” and reiterated 101 years later by White”: “There 
are no pathognomonic signs of dissecting aneurysms.” Shennan’s* collection in 
1933 of 300 cases of dissecting aneurysm included only 7 which had been correctly 
diagnosed. In 1944 Leitch * collected 279 additional cases, 20% of which had been 
correctly diagnosed. Since that time, the number of reported cases has risen to 
well over 600, and correct diagngses have been made in 15 to 83% of cases in 
recent series.° 
The fact that a correct antemortem diagnosis was not made for any of the 
nine patients in the present series reemphasizes the difficulty in diagnosis and is 
the chief reason for this study. It is hoped that analysis of this material will throw 
into focus certain clinical facts which may contribute to more accurate diagnosis. 
A second reason for this review is the frequency with which aortic dissection 
is mistakenly diagnosed as acute myocardial infarction or pulmonary embolism. 
Recent developments in the treatment of the latter conditions change the correct 
diagnosis of dissecting aneurysm from a matter of academic interest to one of 
urgent practical necessity. Administration of anticoagulants, now almost standard 
in the treatment of myocardial infarction and pulmonary embolism, might well 


Dr. Domzalski is now Fellow in Medicine, Mayo Foundation, Rochester, Minn. 

1, Peacock, T. B.: Cases of Dissecting Aneurism, or That Form of Aneurismal Affection 
in Which the Sac Is Situated Between the Coats of the Vessel, Edinburgh M. J. 60:276, 1843. 

2. White, P. D.: Heart Disease, ed. 3, New York, The Macmillan Company, 1944, p. 702. 

3. Shennan, T.: Dissecting Aneurysm, Medical Research Council, Special Report Series 
No. 193, London, His Majesty’s Stationery Office, 1934. 

4. Leitch, W. H.: Dissecting Aneurysm, Bull. School Med. Univ. Maryland 29:7 (July) 
1944, 

5. (@) Moersch, F. P., and Sayre, G. P.: Neurologic Manifestations Associated with 
Dissecting Aneurysm of the Aorta, J. A. M. A. 144:1141 (Dec. 2) 1950. (6b) Warren, A. S., 
and McQuown, A. L.: Dissecting Aneurysms: A Presentation of 10 Case Reports and a 
Correlation of Clinical and Pathological Findings, Am. J. M. Sc. 215:209 (Feb.) 1948. (c) 
Bauersfeld, S. R.: Dissecting Aneurysm of the Aorta, Ann. Int. Med. 26:873 (June) 1947. 
(d) David, P.; McPeak, E. M.; Vivas-Sallas, E., and White, P. D.: Dissecting Aneurysm 
of the Aorta, ibid. 27:405 (Sept.) 1947. (e) Logue, R. B.: Dissecting Aneurysm of the 
Aorta, Am. J. M. Sc. 206:54 (July) 1943. 
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prove disastrous in a patient with a dissecting aneurysm of the aorta. An actual 
instance of such an error was reported by Evans® in 1944. 

A third reason for this study is the growing importance of this condition. Dis- 
secting aneurysm of the aorta occurs most frequently in patients 40 to 80 years 
of age, and with the steady increase in age of our population the incidence of dis- 
secting aneurysm will probably rise apace. Not a single case of dissecting aneurysm 
is on record at The Queen’s Hospital, Honolulu, Hawaii, prior to 1947. From 
January, 1947, to January, 1951, nine such cases were recorded (0.02% of 48,018 
admissions). There were 891 autopsies in this period, giving an incidence of 1 in 
99 postmortem examinations. The highest previously recorded incidence was 1 in 
143, reported by Logue.*¢ 

ANALYSIS OF CASES 


Dissecting aneurysm of the aorta is not a true aneurysm or dilatation but con- 
sists of a splitting of the wall of the aorta by blood. A tear in the intima is usually 
found, but it is not a necessary feature of dissecting aneurysm. The dissecting 
blood, after burrowing a variable distance in the media, ruptures externally through 
the adventitia, producing sudden vascular collapse and death. Occasionally, the 
dissection produces a second tear in the intima and reenters the true lumen of the 
aorta, producing a “double-barreled” aorta. The aberrant channel may become 
endothelized and may even develop atherosclerosis. 

The clinical picture produced by dissecting aneurysm is extremely variable 
because of the complex anatomical relationships of the aorta and because of the 
great number of symptoms produced by dissection into the major branches of the 
aorta. These multiple manifestations have been sifted and classified in various ways. 
Warren and McQuown * classified the symptoms of dissecting aneurysm into eight 
categories, according to the portion or branch of the aorta affected. Such a classi- 
fication has logic because of its anatomical basis but is perhaps less useful to the 
clinician than one in which the manifestations of dissecting aneurysm are grouped 
on a clinical basis. The nine cases in this series are considered under several headings 
according to the presenting clinical picture. 

I. “Cardiac” Symptoms.—The most frequent presenting symptom of dissecting 
aortic aneurysm is sudden severe pain in the chest. Acute myocardial infarction is 
usually diagnosed, as it was in the following case. 

Case 1.—D. J., a 59-year-old Caucasian laborer with long-standing hypertension, was seized 
with violent constricting chest pain as he walked down the street. Two days later, he was 
admitted to The Queen’s Hospital with a diagnosis of acute myocardial infarction. 

On admission, he was stuporous, cyanotic, sweating profusely, and gasping for air. Breath 
sounds were absent over the left side of the chest, and thoracentesis yielded 1 pt. (473 cc.) of 
bloody fluid. Hemorrhage from a neoplasm was suspected. Transfusions brought him out of 
shock, but, during the fourth transfusion, he suddenly died. 

A chest roentgenogram showed opacity of the left lung field, with mediastinal shift to the 
right. The roentgenologist suggested the diagnosis of dissecting aneurysm, but his report reached 
the ward after the patient died. 

Autopsy revealed a transverse intimal tear in the aortic arch and a vertical tear in the 
descending aorta. Dissection extended from the root of the aorta to its bifurcation and into 
the right renal artery. The left pleural space contained 1,200 cc. of blood. 


6. Evans, J. A.: Dicumarol Therapy in Thrombotic Emergencies, New England J. Med. 
230:131 (Feb. 3) 1944. 








772 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


Dissecting aneurysm not only mimics myocardial infarction but in rare instances 
actually produces occlusion of a coronary artery. Occlusion may result from dis- 
section into the walls of the coronary arteries or from compression of the coronary 
arteries by the enlarged, dissected aorta. The latter mechanism was described by 
White and associates,’ and occurred in the following case. 


Case 2.—H. D., a 73-year-old Caucasian railroad executive, entered The Queen’s Hospital 
May 28, 1948, because of palpitation and dyspnea. He had hypertension, but there was no evidence 
of heart failure. An electrocardiogram showed sinus rhythm and left ventricular strain. 

The day after admission, substernal pain and auricular fibrillation developed. A second 
electrocardiogram indicated a posterior myocardial infarction. On the eighth day he got out of 
bed against advice and collapsed, dying in a few minutes. 

Autopsy showed dissection of the posterior wall of the ascending aorta, from a small tear 
3 cm. above the aortic valve to the innominate and left carotid arteries. The coronary arteries 


Fig. 1 (Case 2).—Section of ascending aorta. CC, cholesterol clefts in intima. CN, cystic 
necrosis of media. 


contained no thrombus, but blood dissecting out into the periaortic tissues had impinged on both 
coronary arteries as they left the aorta, compressing them sufficiently to occlude their lumens. 
Histologic study showed a fresh infarction of the myocardium and in the aorta the most advanced 
degree of cystic medionecrosis encountered in this series (Fig. 1). 


Dissecting aneurysms may heal and present themselves clinically as severe chronic 
congestive heart failure. Gouley and Anderson * reported on six patients who died 
of heart failure and were observed at autopsy to have healed dissecting aneurysms 
producing aortic valvular incompetence. The antemortem diagnosis in each case 


7. White, P. D.; Badger, T. L., and Castleman, B.: Dissecting Aneurysm Wrongly 
Diagnosed Coronary Thrombosis, J. A. M. A. 103:1135 (Oct. 13) 1934. 

8. Gouley, B. A., and Anderson, E.: Chronic Dissecting Aneurysm of the Aorta, Simulat- 
ing Syphilitic Cardio-Vascular Disease, Ann. Int. Med. 14:978 (Dec.) 1940. 
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was syphilitic aortitis. Similar cases have been reported by others.? At other times, 
aortic dissection appears as a terminal complication in a patient already in serious 
congestive failure. 

CasE 3.—The case of a 77-year-old retired Caucasian storekeeper is in this category. On 
admission to the hospital he was comatose and in severe congestive failure, and he died within 
four days. No history was obtainable. Autopsy showed fresh aortic dissection from a tear in the 
arch down to the level of the renal arteries. In this instance the patient’s lapse into coma was 
erroneously attributed to his failing heart instead of to his partially occluded aorta. 


Fig. 2 (Case 4).—High-magnification view (x 530) of cystic medionecrosis in aorta. 


II. “Pulmonary” Symptoms.—Intrathoracic hemorrhage from a dissecting 
aneurysm producing dyspnea, pain, and signs of fluid in the chest may lead to a 
diagnosis of acute pleurisy or spontaneous hemopneumothorax. The latter diagnosis 


9. Spicknall, C. G., and Binford, C. H.: Healed Dissecting Aneurysm of the Aorta 
with Signs of Aortic Insufficiency, Mil. Surgeon 102:47 (Jan.) 1948. Durham, J. R.: Healed - 
Dissecting Aneurysm of Aorta with Signs of Aortic Insufficiency, Delaware M. J. 18:60 
(March) 1946. Graybiel, A., and Sprague, H. B.: Dissecting Aneurysm of the Aorta: Case 
Report of a Negro with Aortic Regurgitation and Saccular Aneurysm of the Aorta of Non- 
syphilitic Origin, Am. Heart J. 21:530 (April) 1941. 
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was entertained in Case 1. Rarely, the pleural leak is small enough to seal over, 
and survival for many weeks has been reported.*® Dissection of blood into the hilum 
of the lung, without pleural rupture, may produce hemoptysis and chest pain 
suggestive of pulmonary embolism, as it did in the following patient. 


Case 4.—P. D., a 51-year-old salesman, while coughing had severe chest pain radiating into 
the neck and raised a smali amount of fresh blood. 

There was no history of pulmonary disease or hypertension. Electrocardiograms made on 
admission and two days later showed slight changes suggesting coronary heart disease. An ill- 
defined infiltration in the lower lobe of the right lung demonstrated on roentgenogram and a white 
blood cell count of 15,900 led to a diagnosis of acute pulmonary infarction. 

His condition improved rapidly until the fifth day, when he suddenly died. In the final 
moments of life, there were intense congestion and cyanosis of the head and arms, which led his 
attending physician to make the diagnosis of cardiac tamponade due to hemopericardium from 
a dissecting aneurysm of the aorta. 

Autopsy revealed a small dissecting aneurysm of the aorta which had bled into the hilum of 
the right lung and terminally had ruptured into the pericardium. A large tear in the intima 2 cm. 
above the aortic valve spiraled one and one-half times around the aorta. Sections of the aorta 
showed advanced cystic medionecrosis. 


III. Neurologic Symptoms——Neurologic symptoms dominate the picture in 
many patients with dissecting aneurysm. Neurologic disturbances were present in 
45 of the 300 cases collected by Shennan * and in 11 of 38 cases studied by Weisman 
and Adams."* Moersch and Sayre * found neurologic complications in 12 of 26 
cases of dissecting aneurysm seen in the past 26 years at the Mayo Clinic. Cerebral 
manifestations, such as hemiplegia and coma, may be produced either by dissection 
into the carotid arteries or by abrupt impairment of circulation through the first 
portion of the aorta. In the following patient, a relatively small dissection produced 
a baffling array of signs and symptoms. 

Case 5.—J. L. H.,a 71-year-old Caucasian businessman, hypertensive for 10 years, was found 
semiconscious on the floor of his room. The right side of his face and his left arm and leg were 
paralyzed. Heart tones were faint, and a blood pressure reading was unobtainable. 

He was anuric for three days. Acute abdominal distention occurred, and gastric suction yielded 
coffee-ground material. Concomitantly, he passed several tarry stools. 

He died on the sixth day, and autopsy showed a vertical tear in the intima just above the 
aortic ring. Dissection extended to the base of the pericardium and up to the middle of the aortic 
arch, The pericardial sac contained 100 cc. of blood, and blood had dissected along the pulmonary 
arteries without rupturing into either pleural space. No dissection in the abdominal aorta could 
be demonstrated to explain the renal and gastrointestinal portions of the clinical picture. 


When dissection progresses into the descending aorta, the intercostal and lumbar 
arteries which supply the spinal cord may be compressed or sheared off at their 
origin so as to produce neurologic disturbances by ischemic necrosis of the spinal 
cord. The third and commonest source of neurologic complications is ischemic 
necrosis of peripheral nerves. This may arise when the main arterial trunk to an 
extremity is dissected, or when hemorrhage from the aneurysm involves nerve 
plexuses which supply the extremities, as occurred in the following case. 


10. Campbell, M.: Dissecting Aneurysm with Survival After Rupture into the Pleura, 
Brit. Heart J. 8:200 (Oct.) 1946. 

11. Weisman, A. D., and Adams, R. D.: The Neurological Complications of Dissecting 
Aortic Aneurysm, Brain 67:69 (June) 1944. 





DOMZALSKI—DISSECTING ANEURYSM OF AORTA 775 


Case 6.—S. L., a 45-year-old German-Hawaiian fireman, retired because of hypertension, 
entered The Queen’s Hospital on Jan. 9, 1949, an hour after the onset of sudden paralysis of both 
legs. Sensation was absent below the groins, and both legs were cold, cyanotic, and areflexic. 
A chest roentgenogram showed a mediastinal mass displacing the trachea to the right. In the 
belief that a spinal metastasis from a chest neoplasm was producing the paralysis, an exploratory 
laminectomy was performed, but no abnormality was observed in the spinl canal. He died sud- 
denly on the eighth day. 

Autopsy showed a dissecting aneurysm extending from the arch to the bifurcation of the 
aorta and into the right iliac artery. There was no tear in the intima. Rupture through the 
adventitia had occurred in the chest, producing a left hemothorax, and from the right iliac artery 
into the retroperitoneal tissues of the pelvis, involving the lumbar and sacral nerve plexuses. 


IV. Abdominal Symptoms.—Nausea, vomiting, diarrhea, and severe abdominal 
pain can be produced by dissection into the abdominal aorta and rarely by dissection 
of the mesenteric arteries. Mucous diarrhea was an incidental feature in Case 5, 
in which paraplegia was the presenting symptom. In the following case, dissection 
of the abdominal aorta may have been responsible for the presenting symptoms, 
although autopsy revealed two other possible causes. 

Case 7.—Mrs. T. M., a 72-year-old Japanese housewife, entered The Queen’s Hospital because 
of periumbilical pain and vomiting of 24 hours’ duration. A large nontender gall bladder was 
palpable, and the admitting diagnosis was acute cholecystitis. 

Her symptoms subsided, and during the night she was observed to be sleeping quietly. At 
4: 30 a. m. the nurse answered the patient’s call light and found her unresponsive, pulseless, and 
breathing shallowiy. In a few minutes she was dead. 

A large transverse tear almost encircling the aorta was seen 5 cm. above the aortic ring. 
Dissection extended the entire length of the aorta and into the carotid, innominate, and both 
common iliac arteries. The left renal artery was occluded by dissection of its wall. Other observa- 
tions included an inflamed, distended gall bladder containing many small stones and a small acute 
arterial thrombosis in the transverse mesocolon. 


In this case the cholecystitis or the mesenteric thrombosis may have been 
responsible for the vomiting, and the strain of vomiting may have precipitated the 
dissecting aneurysm. Rise in blood pressure during exercise, lifting, parturition, 
sexual intercourse, defecation, and vomiting has been incriminated in several reports 
as a factor in producing aortic dissection. McGeachey and Paullin** found a 
history of exertion at the time of onset in 33 of 127 cases of dissecting aneurysm 
of the aorta. 


The following case demonstrates the role of physical strain even more clearly. 


Case 8.—T. M., a 15-year-old Japanese boy, was seized with upper abdominal pain an hour 
after playing football. On admission there were spasm of the upper abdominal musculature and 
a white blood cell count of 21,800, with 86% polymorphonuclear cells. He was placed under 
observation, with a tentative diagnosis of acute appendicitis. The following morning he suddenly 
collapsed and died. 

Autopsy showed an encircling intimal tear in the aorta 15 cm. distal to the left subclavian 
artery. Splitting of the media extended from the tear up to the root of the aorta and down along 
the entire abdominal aorta (Fig. 3). The left pleural cavity contained 2,000 cc. of blood. 


Although physical strain may have been the precipitating factor in this case, the 
condition might more accurately be classified as a traumatic dissecting aneurysm. 


12. McGeachey, T. E., and Paullin, J. E.: Dissecting Aneurysm of the Aorta, J. A. M. A. 
108:1690 (May 15) 1937. 
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In several reported cases, a blow on the chest which produced no rib fractures 
has caused fatal tears in the aorta.’* Copeland ‘* believed that aortic rupture may 
be produced by contrecoup. Jaffé and Sternberg ‘* found that in aviators who had 
fallen from various heights there were transverse aortic lacerations near the 
attachment of the ligamentum arteriosum. Etling *® reviewed six cases of traumatic 
rupture of the aorta in which legal judgments showed that trauma is admitted to be 
a cause of dissecting aortic aneurysm and may constitute basis for damage suits. 
The Supreme’ Court of Idaho ruled (1930) that dissecting aneurysm which follows 
strain or injury during employment constitutes accidental injury and is com- 
pensable.** 

It is quite conceivable that the aortic tear in Case 8 was due to a severe blow 
on the chest during football practice. Such blows are not uncommon in the course 
of blocking and tackling. 


Fig. 3 (Case 8).—Dissecting aneurysm, possibly traumatic. A, complete transverse intimal 
tear. B, dissection of the media above and below the tear. 


V. “Silent” Dissecting Aneurysm.—Healed dissecting aneurysms are uncom- 
mon, death occurring in 85% of patients within two weeks. Healed asymptomatic, 
or “silent,” dissecting aneurysms are the rarest of all types, aortic dissection usually 
giving rise to violent pain. The following patient had evidently been living on 


13. (a) Samson, P. C.: Dissecting Aneurysms of the Aorta, Including the Traumatic Type: 
3 Case Reports, Ann. Int. Med. 5:117 (Aug.) 1931. (b) Shennan, T.: Traumatic (False) 
Aneurysm of the Aorta, J. Path. & Bact. 32:795 (Oct.) 1929. (c) Copeland, G. C.: Traumatic 
Rupture of the Healthy Aorta Without External Signs of the Cause of Death, J. A. M. A. 
63:1950 (Nov. 28) 1914. 

14. Jaffé, R. H., and Sternberg, cited by Samson.13@ 

15. Etling, R., cited by Samson.13@ 

16. Aortic Aneurysm and Cerebral Embolism Due to Accident (Larson v. Blackwell 
Lumber Co. [Idaho] 279 P. 1087), Medicolegal, J. A. M. A. 94:1529 (May 10) 1930. 
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borrowed time, by the grace of what Osler *’ described as “the most remarkable 
reparative process seen in the human body, the formation of a healed dissecting 
aneurysm.” 

Case 9.—A. C., a 42-year-old Korean farmer, lost consciousness while riding in an automobile. 
On admission left flaccid hemiplegia was present. He died four hours later, before any laboratory 
studies were done. 

He had had severe hypertension for three years. In 1948 a bilateral lumbar sympathectomy 
was performed, without benefit. Neither his wife nor his physician could recall any notable 
chest symptoms to account for the dissecting aneurysm observed at autopsy. 

Death was due to a massive subarachnoid hemorrhage. On the anterior surface of the aorta, 
from the left common carotid artery to just above the renal arteries, there was a patent aneurys- 
mal sac. Its width was equal to half the circumference of the aorta. The wall of the sac was lined 
with smooth endothelium, to which considerable blood clot was adherent. No opening could 
be found between the lumen of the aneurysm and the true lumen of the aorta. Sections of the 
aorta showed widespread cystic medionecrosis. 


CLINICAL FEATURES 


Several clinical features occur frequently enough in dissecting aneurysm to be 
helpful in making the diagnosis. 

Age.—Dissecting aneurysms occur at all ages, having been reported in an infant 
14 months old ** and in a woman 100 years old,® but the vast majority occur in 
patients 40 to 80 years of age. All patients but one in this series were more than 
40 years of age. 

Sex.—Dissecting aneurysms strike men far more frequently than they do women. 
In this series there were eight men and one woman. 

Race.—In this series there were four Caucasians, two Japanese, one Korean, 
and one German-Hawaiian. There is no racial predilection. 

Blood Pressure —Great emphasis has been placed on the prevalence of hyper- 
tension in patients with dissecting aneurysm. It was present in 50 to 100% of 
patients in various series. Hypertension was present in seven of the nine patients 
in this series. 

Persistence of hypertension after the onset of symptoms in dissecting aneurysm 
is a valuable diagnostic sign. This occurred in six patients in this series. In many 
of the conditions which must be differentiated from aortic dissection, particularly 
acute myocardial infarction, there is a fall in blood pressure, often to shock level. 

The etiological role of hypertension in aortic dissection is unsettled. It is unlikely 
that hypertension alone can cause a tear in the wall of the aorta. The average 
human aorta will withstand an internal pressure of 2,000 to 3,000 mm. of mercury 
before bursting.1° Hypertension is a contributory cause of dissecting aneurysms, 
however, in that it hastens medial degeneration of the aorta.° 

Basal Heart Murmurs.—Basal heart murmurs, especially diastolic, were empha- 
sized as of diagnostic value by David and co-workers,** who detected such murmurs 


17. Osler, W.: Modern Medicine, Philadelphia, Lea & Febiger, 1908, Vol. 4, p. 468. 

18. Frei, C., cited by Sailer, S.: Dissecting Aneurysm of the Aorta, Arch. Path. 33:704 
(May) 1942. 

19. Klotz, O., and Simpson, W.: Spontaneous Rupture of the Aorta, Am. J. M. Sc. 184:455 
(Oct.) 1932. 

20. Rottino, A.: Medial Degeneration of the Aorta, Arch. Path, 28:377 (Sept.) 1939. 
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in 9 of 17 patients. In other series the incidence has ranged from 25 to 40%. These 
murmurs are thought to be caused by imperfect closure of the aortic valve due to 
distortion of the valve ring by the dissection. Only two patients in this series had 
heart murmurs, both systolic. 

Syphilis—Syphilis is no longer considered an etiological factor in aortic dis- 
section because syphilis causes fibrosis, which fuses the layers of the aorta, thereby 
opposing any splitting process, and because syphilis is rarely found in victims of 
aortic dissection. Serologic tests for syphilis were performed on four patients in 
this series, and all gave negative reactions. No other evidence of syphilis, clinical 
or pathologic, was found in any of the patients. 

Arteriosclerosis—The ragged defects in the intima produced by atherosclerotic 
ulcers suggest the possibility that aortic dissection originates from forcible seeping 
of blood under the edges of such ulcers. This view was held by Virchow and other 
pathologists of his time. However, this almost never occurs. Aortic dissection has 
repeatedly been observed to involve practically the entire aorta except athero- 
sclerotic ulcers.* Arteriosclerosis was present in all but one patient (Case 8) in 
this series. 

History of Physical Strain—Like hypertension, strain alone is probably 
incapable of separating the aortic coats; disease of the media would seem to be 
prerequisite. Strain was possibly a factor in two patients in this series. In one 
(Case 7) cystic medionecrosis was observed, but in the other (a 15-year-old boy) 
no disease could be found in the aorta. 

Congenital Defect —Hamilton and Abbott ** found that 33 of 200 patients with 
coarctation of the aorta died of dissecting aneurysm. A review of 560 cases of 
dissecting aneurysm showed that in 45 cases either a true coarctation or distinct 
narrowing of the aorta was present.*? The 210 cases of Marfan’s syndrome (arach- 
nodactyly) which have been reported include only 15 autopsy reports, but in 7 of 
these autopsies aneurysmal changes were seen in the aorta, including four dissecting 
aneurysms.** The cystic medial degeneration in three of these aortas was identical 
with the typical Erdheim change.?*” 

No patient in the present series had coarctation of the aorta or Marfan’s 
syndrome. 

Pregnancy.—A striking number of dissecting aneurysms has been reported in 
pregnant women. Hormonal effects on the aorta have been incriminated. Pregnancy 
was not encountered in the present series. 


LABORATORY FINDINGS 

Leucocytosis—White blood cell counts were done for seven patients, and five 

had leucocytosis, the white cell count in four of them being over 20,000 per cubic 
millimeter. 


21. Hamilton, W. F., and Abbott, M. E.: Coarctation of the Aorta of the Adult Type, 
Am. Heart J. 3:381 (April) 1928. 

22. Schnitker, M. A., and Bayer, E. A.: Dissecting Aneurysm of the Aorta in Young 
Individuals, Ann. Int. Med. 20:486 (March) 1944. 

23. (a) Moersch and Sayre.5@ (b) Tobin, J. R.; Bay, E. B., and Humphreys, E. M.: 
Marfan’s Syndrome in the Adult, Arch. Int. Med. 80:475 (Oct.) 1947. 
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Anemia.—Red blood cell counts were performed for five patients on admission, 
and only one showed anemia (Case 1). The count was repeated in three patients 
(Cases 1, 4, 6), and all showed a significant drop, averaging 1,100,000 red blood 
cells. 

Urine —Urinalyses were done in eight cases, and the results were normal in 
four. In two cases the only abnormality was albuminuria. In Case 3 the aortic 
dissection extended to the renal arteries, but there was only microscopic hematuria. 
By contrast, in Case 5 there was gross hematuria, but the dissection was limited to 
the arch of the aorta. 


Taste 1.—Clinical Features of Patients with Dissecting Aortic Aneurysm 








R. B. C. 
Sero- (Millions) 
logic /Cu. Mm. 
Reac- W. B. C. ——*—_,, Chest Roent- Clinical Survivas 
tions /Cu. Mm. First Final Urine genogram Electrocardiogram Diagnosis Time 
20,000 49 4.1 Negative Left pleural Myocardial 3 days 
effusion; infarction 
mediastinal 
shift to right 
Negative Arborization block;  Arterio- 8 days 
diphasie T wave in sclerotic 
Lead I; second heart 
tracing: posterior disease 
infaret 
370/110... aon oun Albumin None recorded 3 days 
4+; micro- 
scopic 
hematuria 
188/72 fate 5 iy ae Negative Infiltration Low T wave in all Pulmonary 5 days 
right base leads infarction 
250/180 .... : é Gross Auricular fibrilla- Multiple 6 days 
hematuria tion; prolonged emboli from 
Q: terval; left auricle 
arborization block 


256/130 & x Albumin Mediastinal 7 days 
3+ neoplasm, with 
metastasis to 
spinal cord 


210/110 Neg. . ... Albumin Acute 36 br. 
3+ cholecystitis 


158/78 wae d sé Negative Possible 18 hr. 


acute 
appendicitis 


230/160 .... “ pie Cerebral Not 
hemorrhage known 








Chest Roentgenogram.—The chest roentgenogram of patients with dissecting 
aneurysm usually shows some cardiac enlargement due to the preexisting hyper- 
tension. The aorta is often broadened by the dissection within its walls. Hemothorax, 
occurring most frequently on the left, has been reported in 10 to 50% of patients 
in various series. Wood and colleagues ** stressed the significance of an arcuate 
shadow extending into the left lung field from the arch of the aorta. Ritvo and 
Votta** pointed out that widening of the mediastinum is frequently seen. This 
occurred in Case 6, but the aneurysm and mediastinal hematoma were thought to 
be a neoplasm. In Case 1 the roentgenologist suggested the diagnosis of dissecting 
aneurysm of the aorta, but his report was not received until after the patient’s death. 





24. Wood, F. C.; Pendergrass, E. P., and Ostrum, H. W.: Dissecting Aneurysm of the 
Aorta with Special Reference to Its Roentgenographic Features, Am. J. Roentgenol. 28:437 
(Oct.) 1932. 

25. Ritvo, M., and Votta, P. J.: Clinical and Roentgen Manifestations of Dissecting 
Aneurysm of the Aorta, Am. J. Roentgenol. 52:583 (Dec.) 1944. 
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Electrocardiogram.—The electrocardiogram may be normal or may show non- 
specific changes, thus ruling out acute myocardial infarction, the most important 
differential diagnostic possibility. Electrocardiograms were done on admission in 
three patients in this series, and all were abnormal, but none was diagnostic of 
myocardial infarction. 

Survival Time.—Survival time is scarcely of diagnostic value but is of some 
interest. In eight patients in this series survival from onset to death ranged from 
four hours to eight days and averaged four days. In one patient the time of onset 
was unknown. Sixty per cent of patients with a dissecting aneurysm of the aorta 
die within the first 24 hours ; 30% survive from two to seven days, and about 10% 
recover with a healed aneurysm.‘ David and co-workers “4 reported three dissections 


in one patient, and Graham ** reported on a patient who survived 30 years. 


TABLE 2.—Pathologic Observations on Patients with Dissecting Aortic Aneurysm 








Case 
No. 


1 


Tears in Aorta 
Transverse tear 3 cm. long, 3 em. 
above aortic valve; vertical tear 10 
em. long in descending thoracic aorta 
Transverse 2-cm. tear 3 cm. above 
aortic valve 
Transverse tear 2 cm. long just 
below left subclavian artery 
Large spiral tear 1% times around 
the aorta, 2 cm. above aortic valve 
Vertical tear 4 cm. long, 3 em. 
above aortic valve 
None 


Extent of Dissection 
Upward to aortic valve, 
down to iliac arteries, into 
right renal arvery 
To the origin of the carotid 
and innominste arteries 
Down to renal arteries; none 
upward 
Limited to ascending aorta 


To the aortic valve; none 
downward 


From the arch of the aorta 


Hemoperi- 


Hemothorax cardium 


lett, 
1,200 ee. 


to its bifureation and into 
right iliac artery 

From the tear down entire 
length of aorta to its 
bifureation 

Upward to aortie valve, 
down to bifurcation 


Almost completely encircling trans- 
verse tear 5 cm. above aortic valve 


Complete transverse tear, 15 cm. 
distal to origin of innominate 
artery 

None From base of left carotid 
artery to renal arteries 








PATHOLOGIC OBSERVATIONS 

Tears in the Intima.—Many authors have stressed the fact that intimal tears 
usually occur in the ascending aorta, a short distance above the valve. Tears may 
be commoner here because this portion of the aorta bears the brunt of systolic 
ejection and is bound down more tightly than any other part of the aorta by fascial 
reflections of the pericardium. Another explanation is the greater severity of medial 
disease in the ascending aorta. Peery *’ described a series of patients with transverse 
intimal tears in the arch of the aorta who did not display dissecting aneurysms, the 
“forme fruste” of dissecting aneurysm. 

Eight intimal tears were found in seven patients in this series. Six tears were 
transverse, four within the first 5 cm. of the aorta; two were vertical. In two 
patients (Cases 6 and 9) no tear in the intima could be found. Absence of intimal 
tears in some cases has led in recent years to a reexamination of the pathogenesis 
of dissecting aneurysm. 


26. Graham, J. E., cited by Jones, A. M., and Langley, F. A.: Chronic Dissecting 
Aneurysms, Brit. Heart J. 8:191 (Oct.) 1946. 


27. Peery, T. M.: Incomplete Rupture of the Aorta, Arch. Int. Med. 79:689 (Nov.) 1942. 
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Pathogenesis.—Authors of present-day textbooks of medicine and of pathology 
are divided into three schools on the subject of the pathogenesis of dissecting aortic 
aneurysm.”® One group believes that a tear in the intima is the primary event. 
Another group believes that Erdheim’s idiopathic cystic medionecrosis or a similar 
change is the predisposing cause, but that an intimal tear must develop for aortic 
blood to enter the media and dissect it. The third school likewise holds that medial 
degeneration is prerequisite but that the precipitating event is rupture of one of 
the vasa vasorum, with intramedial bleeding. Accordingly, intimal rupture is a 
strictly secondary development and need not occur at all. 

Considerable evidence has accumulated in support of the last view. Arterio- 
sclerosis is selectively severer in the vasa vasorum of patients who have dissecting 
aneurysm.”® Blain ** in 1947 collected 13 cases of dissecting aneurysm without any 
tear in the intima and added two of his own. Logue ** reported two similar cases, 
and Bauersfeld * reported one. With the two cases in the present series, there are 
now at least 20 such cases in the literature. Bourne and Mills *° described a patient 
whose aorta had developed two distinct dissecting aneurysms, one without an intimal 
opening, and showed two more incipient aneurysms in the form of small hematomas 
in the media of the abdominal aorta. 

Moreover, in several reported cases intimal rupture occurred near the lower 
end of the dissection. If the intimal tear occurs first, one must assume that blood 
is propelled along the dissection from the bottom up, in a direction exactly opposite 
to the flow of blood in the aorta. 

Disease of the Media.—Idiopathic cystic medionecrosis of the aorta, currently 
held to be the fundamental cause of dissecting aneurysms, consists of focal necrosis 
in the media, which appears as cystic clefts containing a homogeneous basophilic 
mucoid substance.*! It is uncertain whether this mucoid material is overproduced 
and causes disintegration of the elastic lamellas or consists of debris resulting from 
disintegration of elastic fibers.** 

Only 27 cases of cystic medionecrosis were reported in a review of the literature 
on dissecting aneurysm in 1940,** but it is being reported with increasing frequency 
in recent studies.°+¢ Cystic medionecrosis was found in five patients (Cases 2, 4, 
5, 7, 9) in this series (55%). 

Extent of Dissection—A limited dissection may perforate the adventitia and 
end fatally, whereas extensive dissections are compatible with life if there is no 
external rupture. In this series no correlation could be found between the extent 
of dissection and the survival time. 


28. Blain, A.: Dissecting Aneurysm Without Intimal Rupture, Univ. Hosp. Bull., Ann 
Arbor 13:21 (March) 1947. 

29. Kellogg, F., and Heald, A. H.: Dissecting Aneurysms of the Aorta: Report of a Case 
Diagnosed During Life, J. A. M. A. 100:1157 (April 15) 1933. 

30. Bourne, G., and Mills, P. J. W.: Dissecting Aneurysm with Cardiograms Suggestive 
of Cardiac Infarction, Brit. Heart J. 8:181 (Oct.) 1946. 

31. Erdheim, J., cited by Sailer, S.: Dissecting Aneurysm of the Aorta, Arch. Path. 33:704 
(May) 1942. 

32. Sailer, S.: Dissecting Aneurysm of the Aorta, Arch. Path. 33:704 (May) 1942. 

33. Holland, L. F., and Bayley, R. H.: Dissecting Aneurysm, Am. Heart J. 20:223 
(Aug.) 1940. 
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Hemopericardium.—Hemopericardium is the immediate cause of death in 70% 
of patients with dissecting aneurysm.‘ In this series hemopericardium was observed 
in three patients, and it was the cause of death in two (Cases 5, 7). 

Hemothorax.—Hemothorax, usually on the left, has been reported in 10 to 50% 
of patients in other series and is the cause of death in 20% of cases.* Hemothorax 
was noted in three cases (33%) in this series, all on the left side. 


SUMMARY 


The clinical and pathologic features of nine cases of dissecting aneurysm of the 
aorta encountered at The Queen’s Hospital, Honolulu, Hawaii, in the past four 
years are reviewed. The autopsy incidence was 1 in 99, higher than in any previous 
series. 

All but one of the patients were over 40 years of age; all but one were men, and 
all but one had arteriosclerosis. All but one had hypertension, and all but one died 
within eight days of onset. 

The dominant clinical features suggested cardiac disease in three, neurologic 
disease in two, abdominal disease in two, and pulmonary disease in one. One patient 
had a healed “silent” dissecting aneurysm. 

Basal heart murmurs, stressed by others as a diagnostic aid, were not encoun- 
tered. 

Four patients had leucocytosis, the white cell count exceeding 20,000, and three 
- showed rapid development of anemia. Two had hematuria, one gross and the other 
microscopic. Chest roentgenograms in three cases showed significant abnormalities. 
Electrocardiograms in three patients served to rule out myocardial infarction 
initially. A second electrocardiogram in one case disclosed a coronary occlusion 
which was caused by the aortic dissection. 

At autopsy dissection was extensive in six patients and small in three. In two 
patients no intimal tear could be found. Hemopericardium was observed in three 
patients and left hemothorax in three. Idiopathic cystic medionecrosis was seen in 
five cases. Other clinical conditions known to be associated with a high incidence 
of dissecting aneurysm, such as coarctation of the aorta, Marfan’s syndrome 
(arachnodactyly), and pregnancy, were not encountered in this series. 


The Clinic, 1020 Kapiolani St., Honolulu, Hawaii. 
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T HAS been established that scleroderma is a generalized disease. The condition 

usually runs a chronic course, but it may become acute, with fibrinoid change 

in the connective tissue like that seen in lupus erythematosus and periarteritis 

nddosa.t_ Therefore, it is not unusual that the following case showed both chronic 

and acute features of scleroderma, but it is unusual that in this case there was a 

sudden change from a chronic course to an acute fulminating, fatal course during 
corticotropin (ACTH) therapy. 


REPORT OF CASE 


This 48-year-old white man’s illness began in the spring of 1949 with a short episode of 
involvement of the joints of the right arm and fingers. Following this, he had a nine-month 
asymptomatic period. In May, 1950, after an eight-week period of stiffness and swelling of the 
finger joints, wrists, ankles, and balls of the feet, he was admitted to Hines Veterans Adminis- 
tration Hospital. After a month’s stay, the symptoms subsided and he was discharged (June, 
1950). During this stay, urinalysis revealed normal results and the nonprotein nitrogen level 
was also normal. 

His second admission, on Oct. 19, 1950, was due to pain and difficulty in moving the joints 
in all extremities, weakness, and general malaise. Swelling of the dorsa of both wrists and 
tenderness of the wrists, hands, and fingers were present, with limitation of flexion of the finger 
joints, the elbows, and the knees. The white and red blood cell counts were 10,800 and 4,400,000, 
respectively ; the corrected sedimentation rate was 22 mm. in one hour; the nonprotein nitrogen 
and uric acid levels in the blood were normal; the serum albumin was 3.3 and the serum globulin 
2.6 gm. per 100 cc. The results of urinalysis were normal. Salicylates were given, and physical 
therapy was begun. The temperature, which was elevated to 102 F. on admission, dropped to 
normal in four days. A short time later a pericardial friction rub and signs of pericardial and 
right pleural effusion were noted. Edema of the feet and hands appeared and persisted. In the 
middle of November the skin of the face, especially about the cheeks, and the skin overlying the 
hands became thickened, inelastic, and slightly scaly. During the ensuing period of his life he 
lost 20 pounds (9.1 kg.) in weight. He complained of increasing weakness, nausea, and dysphagia. 
He had episodes of vomiting, usually following meals, not accompanied with nausea, and relieved 


From the Departments of Pathology and Medicine, Veterans Administration Hospital. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of their 
own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 

1. Pollack, A. D.: Visceral and Vascular Lesions in Scleroderma, Arch. Path. 29:859-861 
(June) 1940. 
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somewhat by the use of atropine. A clinical diagnosis of scleroderma was made and further 
substantiated by the results on biopsy. The patient’s condition was not appreciably improved by 
administration of salicylates and vitamins, although the pericardial and pleural effusions did 
disappear. Treatment with corticotropin, 25 mg. every six hours, was started, but on the fourth 
day of this therapy the patient suddenly became acutely ill, with increasing anorexia and tender- 
ness in the right upper abdominal quadrant. The next day jaundice appeared. At this time the 
prothrombin time was normal; urinalysis revealed 2+ reactions for albumin and for bile and 8 
white blood cells, 12 red blood cells, and 1 granular cast per high-power field; the blood non- 
protein nitrogen was 134 mg. and creatinine 8.1 mg. per 100 cc.; the carbon dioxide-combining 
power was 48 vol. %; the serum bilirubin was 8.5 mg. per 100 cc., and the alkaline phos- 
phatase was 2.8 units; the thymol turbidity was 2+. Unfortunately, blood pressure was not 
recorded during or after corticotropin therapy. After the onset of the jaundice, the corticotropin 
administration was stopped. The patient became extremely dyspneic and, for frequent short 
periods, slightly disoriented. The urine output decreased, until on the last day before death the 
patient was anuric. He was given oxygen and digitalized without improvement. As a last resort 
corticotropin was administered, but only three 25-mg. injections were given before he died after 
a convulsion, on Feb. 2, 1951, approximately two years after the onset of his illness. A total of 
475 mg. of corticotropin had been given him. 

Gross Observations —The body was emaciated and moderately jaundiced. The skin over the 
extremities and cheeks was thickened and scaly and could not be wrinkled. There was also slight 
thickening of the skin of the chest and back. The peritoneal cavity contained about 300 cc., and 
the pleural cavities each contained about 150 cc., of clear yellow fluid. The lower one-third of 
each pleural cavity and the entire pericardial sac were obliterated by fibrinous and fibrous 
adhesions. 

The heart weighed 450 gm. The epicardial fat was almost replaced by edematous fibrous tissue 
covered with patches of fibrin. Myocardium, valves, and coronary arteries were grossly normal. 
The liver weighed 1,700 gm. The central areas were prominent, reddish-brown, and often inter- 
lacing. The consistency of the organ was only slightly reduced. The pancreas weighed 90 gm. 
It was firm and light tan, and on section the surface was uniformly lobulated. No areas of 
necrosis were noted grossly. The common bile duct was dilated above the head of the pancreas, 
but a probe could be passed through the papilla of Vater. The lungs together weighed 1,150 gm. 
The middle and lower lobes of the right lung and the lower lobe of the left were covered with 
a thick layer of fibrin. The consistency of these lobes was increased, whereas that of the upper 
lobes was normal. The cut surfaces of the lower lobes were gray-tan and moist and had a fibrous 
appearance, whereas those of the upper lobes were gray-tan, exuded a frothy pink fluid, but did 
not appear fibrous. 

The wall of the esophagus was thickened throughout and firm. There were areas of mucosal 
erosion in the lower one-third, measuring up to 2 cm. The stomach was dilated; the mucosa was 
thickened and edematous. On the anterior inferior wall of the pylorus, 2 cm. proximal to the 
pyloric ring, was a circular ulcer, measuring 1 cm. in diameter. It had a punched-out appearance 
and only slightly elevated edges and extended to the serosa. About 1 cm. directly above this ulcer 
was another one which measured 0.5 cm. in diameter and had a punched-out appearance, slightly 
elevated edges, and a necrotic base that extended no further than the deeper portion of the sub- 
mucosa. The small and large intestine showed slight thickening of the walls but no other changes. 

The adrenal glands together weighed 28 gm. The cortices were thick and were rich in lipid. 
The kidneys together weighed 400 gm. They had smooth surfaces which were speckled with 
pinhead-sized petechiae. The cut surface of the cortices was also speckled with small petechiae 
which corresponded to the distribution of the glomeruli. The corticomedullary junctions were 
distinct, and the medullas, normal. 

The knee joints had an increase in synovial fluid, slight dulling of the synovial membrane, 
and thickening of the capsule. 

Postmortem examination of the head was not permitted. The remainder of the organs were 
free from any remarkable pathological changes. 

Histological Observations——There was considerable fibrosis throughout the lung sections 
(Fig. 14). It was most marked around the bronchi and vessels and extended outward to replace 
the surrounding alveoli. The remaining alveoli had thick fibrous walls, edematous and infil- 
trated with lymphocytes and histiocytes. Many were large,enough to be called cystic, were 





‘eLsayeW ploursqy YyILM pajeoo esnayd 
‘sisoiqy Bupmoys Suny JO UOljIas ‘PI ‘Bla 


JesaosiA JHosqy JO adejins ‘g 








‘sueZIO SNOJVS PdA[OAUT asay} Ut sS[jao ArOyeUILABYUT JO dUSqe 230N 
tiqy jo vale ue YIM ‘uinipseoiied [e41adsSIA JO stsoIqy ‘P—Z ‘34 


‘yerayeu proulsqy Aq pouty ansdeo yujof sHoIqy ‘yeIJayeWI Wjosqy JO Spur ut S{soII0U pou 





LUNSETH ET AL—CHRONIC SCLERODERM A-CORTICOTROPIN THERAPY 787 


lined with cuboidal bronchiolar epithelium, and contained pink-staining fluid mixed with a few 
round cells. Most of the small- and medium-sized arteries showed considerable intimal and 
adventitial fibrosis. A few of them showed fibrinoid necrosis. The pleural surface exhibited 
dense fibrosis, and blending in with and coating this fibrous layer was a thick layer of fibrinoid 
material, surrounded and infiltrated with only a few chronic inflammatory cells (Fig. 1B). 
Sections of the heart revealed considerable replacement of the epicardial fat by fibrous tissue 
(Fig. 2A). In a few areas there was deposition of fibrinoid material in and over the fibrotic 


Fig. 3.—Section of skin, showing thinning of epidermis with flattening of rete pegs and con- 
siderable sclerosis of dermis. 


areas, similar to that seen in the pleura. There were small foci of fibrosis in the myocardium, 
most numerous near the pericardium; these foci usually, but not always, surrounded vessels. 
No inflammatory cells were seen in these areas, and no degenerating myocardial fibers were 
noted. Sections through the valves showed no remarkable changes. 

Sections through the knee joints also revealed a thick layer of fibrinoid material lining the 
thickened fibrotic joint capsule (Fig. 2B). 

Sections through the esophagus showed superficial ulcerations, beneath which were clusters 
of macrophages, polymorphonuclear leucocytes, and necrotic tissue debris. The tunica propria was 
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fibrotic and the muscularis mucosae was atrophic and fibrotic. In the submucosa there was con- 
siderable fibrosis, and in a few of the small arteries, fibrinoid necrosis. The muscularis was 
also atrophic and fibrotic. Sections of the stomach through the ulcers showed the typical signs 
of a rather acute peptic ulcer. There was fibrinoid necrosis of the connective tissue at the base, 
accompanied with moderate exudation. The fibrosis immediately surrounding the ulcer was no 
severer than that present away from it. Sections through the small and large bowel showed 
some fibrosis of the submucosa and slight atrophy and fibrosis of the muscularis, but not nearly 
of the degree seen in esophagus and stomach. 

The epidermis was flattened, and the corium was severely thickened (Fig. 3). The thickening 
was due to the increased number of thick, closely packed collagen bundles. Few fibroblasts and 
no inflammatory cells were seen. The sweat glands were in the midst of the dense fibrous tissue. 

The architecture of the liver was preserved. In the central areas, the cords were fragmented 
and a good portion of the cells were saturated with bile. There was only a slight infiltration with 


Fig. 4.—Section of liver, showing dilated cholangioles in a portal triad filled with bile casts. 


round cells and a few polymorphonuclear leucocytes., The liver cells in the other portions of the 
lobules were swollen but were not vacuolated and did not contain fat. There was a slight pro- 
liferation of Kupffer cells throughout the lobules, and a few contained bile. The portal areas were 
of normal size, and in a few of them the cholangioles (interlobular bile ducts) were distended 
with bile casts (Fig. 4). 

The sections of the striated muscles were normal. There was increased fibrosis in and around 
the prostate. A few of the small arteries of the testes showed fibrinoid degeneration of the walls, 
but no remarkable changes were seen in the parenchyma. 

In the kidneys the glomeruli were swollen, and there was a considerable accumulation of 
fibrinoid material in the capillary walls and in the intercapillary spaces (Fig. 54). This change 
was accompanied with a moderate exudation of polymorphonuclear leucocytes, histiocytes, and 
lymphocytes, but there were no adhesions or crescents between the glomeruli and the capsules. 
The interlobular arteries and the glomerular arterioles also showed severe fibrinoid necrosis, 
which in some areas resulted in the occlusion of the lumens with eosinophilic smudgy material 
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Fig. 5.—A, severe fibrinoid necrosis of glomerular loops. B, interlobular arteries, glomerular 
arterioles, and glomerulus, showing severe fibrinoid necrosis. 
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(Fig. 5B). Furthermore, small hemorrhages were present in the tissue surrounding some of the 
involved vessels. There was little or no exudate accompanying these vascular lesions. Also there 
was no evidence of previous vascular or glomerular involvement in any of the sections. 

The above-mentioned vascular fibrinoid necrosis was seen, but to a much less degree, in 
several other organs, i. e., the testes, esophagus, stomach, and lungs. In these organs, as in 
the kidneys, the vascular lesions were accompanied with little or no exudate. However, in the 
pancreas the vascular lesions were even severer than in the kidneys. The entire thickness of the 
wall and large segments of the circumference of the small arteries and arterioles showed severe 
fibrinoid necrosis, with a dense exudation of polymorphonuclear leucocytes, histiocytes, and 
eosinophils in and around the necrotic areas, a picture similar to that seen in acute periarteritis 

as 
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Fig. 6.—Severe arteritis of small artery in pancreas. Note extensive fibrinoid necrosis of 
wall and considerable exudate, causing marked resemblance to acute periarteritis nodosa. 


nodosa (Fig. 6). As a result of this severe change, the pancreatic tissue throughout was edematous, 
infiltrated with exudate, and contained many foci of necrosis. There was no evidence in any of 


the sections of previous pancreatitis or arteritis. 


COMMENT 


Clinically and pathologically, this patient’s illness had been chronic up to the 
fourth day of corticotropin therapy. At its onset two years before death, the illness 
had consisted mainly of episodes of joint pain, weakness, and generalized malaise. 
About one year before death skin manifestations of scleroderma began in the 
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extremities and also involved the face and trunk. No acute episodes of the disease 
had taken place previous to the last one. The urine examinations had given 
normal results, and no jaundice had occurred. 

The previous chronic nature of the disease was also shown histologically by 
the considerable fibrosis in the synovial membrane, the pericardium, the pleura, 
the lungs, the walls of the gastrointestinal tract, and the skin. 

On the fourth day of corticotropin therapy the patient became violently ill. He 
suddenly had hematuria, albuminuria, oliguria, a rising nonprotein nitrogen level, 
and jaundice. He collapsed, and three days later, after a convulsion, he died. 
Death was apparently due to acute uremia and cerebral edema. The latter cause 
is only speculative because a postmortem examination of the head was not permitted. 
Histological examination revealed, besides the above-mentioned chronic changes, 
severe fibrinoid necrosis affecting mainly the pleura, the pericardium, the synovial 
membranes, the glomeruli, and the small arteries and arterioles throughout the 
body. The changes in the glomeruli and renal arterioles were quite similar to 
those seen in some cases of periarteritis nodosa ? and lupus erythematosus * and in 
malignant nephrosclerosis.* 

The sudden preterminal jaundice was thought to be due mainly to extrahepatic 
biliary obstruction by the severe edema of the head of the pancreas incident to the 
acute pancreatitis. The latter was due to the severe necrotizing arteritis, which 
was identical to that seen in acute periarteritis nodosa. It is possible that the 
slight toxic hepatitis, probably due to breakdown of tissue, notably in the pancreas, 
was also a factor in the production of the jaundice. Therefore, if the jaundice 
and the renal manifestations began on the fourth day of corticotropin therapy, 
then the acute pathological changes which caused these clinical features must have 
begun at about the same time. That the corticotropin therapy and the acute phase 
of the disease should be simultaneous makes one wonder whether the corticotropin 
might not have been a factor in this change. How it effected the change is purely 
speculative. Both corticotropin and cortisone have been found to alter the immuno- 
logical mechanism in animals * and also in human beings with so-called collagenous 
disease. Selye’ has produced fibrinoid glomerular and arteriolar lesions similar 
to malignant nephrosclerosis, and arterial lesions similar to periarteritis, in experi- 
mental animals by administration of extracts of anterior lobe of the pituitary. 


2. Davson, J.; Ball, J., and Platt, R.: The Kidney in Periarteritis Nodosa, Quart. J. Med. 
17:175-202 (July) 1948. 

3. Klemperer, P.; Pollack, A. D., and Baehr, G.: Pathology of Disseminated Lupus Ery- 
thematosus, Arch. Path, 32:569-631 (Oct.) 1941. 

4. Klemperer, P., and Otani, S.: Malignant Nephrosclerosis, Arch. Path. 11:60-117 
(Jan.) 1931. 

5. Germuth, F. G.; Nedzel, G. A.; Ottinger, B., and Oyama, J.: Anatomic and Histologic 
Changes in Rabbits with Experimental Hypersensitivity Treated with Compound E and ACTH, 
Proc. Soc. Exper. Biol. & Med. 76:177-182 (Jan.) 1951. Bennett, I. L.; Berthrong, M., and 
Rich, A. R.: A Further Study of the Effect of ACTH upon the Experimental Cardiovascular 
Lesions Produced by Anaphylactic Hypersensitivity, Bull. Johns Hopkins Hosp. 88:197-208 
(March) 1951. 

6. McEwen, C.; Bunim, J. J.; Baldwin, J. S.; Kuttner, A. G.; Appel, S. B., and Kaltman, 
A. J.: The Effect of Cortisone and ACTH in Rheumatic Fever, Bull. New York Acad. Med. 
26:212-228 (April) 1950. 

7. Selye, H., and Stone, H.: Pathogenesis of the Cardiovascular and Renal Changes Which 
Usually Accompany Malignant Hypertension, J. Urol. 56:399-419 (Oct.) 1946. 
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Sharnoff and associates * reported on a patient with scleroderma treated with 
cortisone and corticotropin who had, previous to treatment, had a chronic course 
but during treatment suddenly displayed severe hypertension and died in uremia. 
At autopsy there was generalized arteriolar sclerosis, severest in the kidneys and 
pancreas. 

Therefore, in our case, perhaps by some effect on the immunological mechanism 
or by some other hormonal action, corticotropin therapy may have transformed a 
previously chronic type of scleroderma into a fulminant fibrinoid necrotic disease 
affecting the renal glomeruli, the small arteries and arterioles throughout the body, 
and the serous and synovial membranes. The possibility of the changes being 
purely coincidental and unrelated to corticotropin therapy cannot be entirely 
excluded, for some patients with scleroderma have been observed to have acute 
exacerbations with fibrinoid necrosis not entirely unlike that seen in our case.® 

Another interesting feature in this case was the presence of two rather acute- 
The fibrosis surrounding both ulcers was no severer 


appearing pyloric ulcers. 
Perhaps because 


than that observed in the gastric wall away from the ulcer. 
of their acute appearance these ulcers, too, can be related to the corticotropin 
therapy, for there have been reports of perforated peptic ulcer associated with 


corticotropin administration.’® 


SUMMARY j 

A case of scleroderma is presented which was treated with corticotropin 
(ACTH). Previous to the therapy, the two-year course of the disease had been 
chronic. On the fourth day of corticotropin therapy the patient suddenly displayed 
fulminating manifestations of cardiovascular-renal disease and jaundice and rapidly 
died. Autopsy revealed an acute fibrinoid, necrotizing process affecting the serosal 
and synovial membranes, the arterioles and small arteries generally, and the glom- 
eruli. The arteriolar and glomerular lesions in the kidneys strongly resembled 
those seen in some cases of malignant nephrosclerosis, periarteritis nodosa, and 
lupus erythematosus. The vascular lesions in the pancreas were identical with those 
seen in acute periarteritis nodosa and caused necrotizing pancreatitis. 

The possibility is offered that the corticotropin in some way, perhaps by an 
effect on the immunological mechanisms, transformed a chronic scleroderma into 


a fulminating fibrinoid necrotic process. It is also suggested that two acute pyloric 


peptic ulcers may have been related to corticotropin therapy. 


8. Sharnoff, J. G.; Carideo, H. L., and Stein, I. D.: Cortisone Treated Scleroderma: 
Report of a Case with Autopsy Findings, J. A. M. A. 145:1230-1232 (April 21) 1951. 
9. Bevans, M.: Pathology of Scleroderma with Special Reference to the Changes in the 


Gastrointestinal Tract, Am. J. Path. 21:25-51 (Jan.) 1945. 
10. Habif, D. V.; Hare, C. C., and Glaser, G. H.: Perforated Duodenal Ulcer Associated 
with Pituitary Adrenocorticotropic Hormone (ACTH) Therapy, J. A. M. A. 144:996 (Nov. 
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BRUCELLA HEPATITIS LEADING TO CIRRHOSIS OF THE LIVER 
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EPATIC involvement in brucellosis has been recognized since the original 
description of undulant fever as a distinct disease entity by Marston in 1859.1 
It was noted by Hughes (1897).? Cantaloube (1911)* stressed the frequency of 
liver involvement, reporting hepatomegaly in 10% of his cases. Centrolobular 
necrosis (Hardy and others, 1931)* of the liver in human brucellosis and even 
extensive destruction of liver parenchyma (Wohlwill, 1932)° have been described. 
The granulomatous nature of brucellosis has been well known since the descrip- 
tion of such lesions in the experimentally infected guinea pig by Fabyan (1912)° 
and later Jaffé (1922)* and other workers. Léoffler and von Albertini (1930)® 
described such lesions in human material, and later von Albertini and Lieberherr 
(1937)° reviewed the pathology of human brucellosis and presented in detail the 
changes occurring in the liver and spleen. 
Although but few English references have appeared, in the last twenty years an 
extensive European literature has accumulated on the occurrence of hepatitis in 
brucellosis and the frequent association of cirrhosis of the liver in patients with a 


From the Department of Medicine, University of Chicago (Dr. McCullough and Dr. 
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clinical history of the disease. Excellent discussions and extensive bibliographies 
on this subject are available (Signorelli, 1941 7°; Introzzi and Baserga, 1943"; 
Léoffler and others, 1943 **). 

A histopathological study of liver biopsy material obtained from a series of 
brucellosis patients was made by Pedro Pons and associates (1945).’* Of the cases 
cited, only one was mentioned as culturally proved, but the diagnoses were well 
supported by epidemiological, clinical, and serological evidence. Photomicrographs 
were shown of various stages of liver involvement, ranging from localized hepatitis 
and granuloma formation to beginning fibrotic phases. They discussed the role of 
Brucella infection in the genesis of cirrhosis of the liver. 

Recently, Spink and colleagues (1949),’* in a similar study, have presented 
excellent photomicrographs showing various stages of granuloma formation in the 
liver of brucellosis patients and have reemphasized the frequency ef liver disease 
in brucellosis and its occurrence even in the absence of clinical and laboratory signs. 

In our own series we have noted rather extensive exudation and cellular infil- 
tration, focal necrosis, and granuloma formation in liver biopsy sections when 
clinical signs of liver disease were entirely lacking and reactions to the usual liver- 
function tests were all within normal limits. On one occasion we have obtained a 
culture of Brucella abortus from needle biopsy material when repeated venous blood 
cultures failed to yield the organism. 

The present case is presented because it shows clearly in a single patient the 
genesis of cirrhosis of the liver from brucellar hepatitis. 


REPORT OF A CASE? 


G. S., a 52-year-old white man, was first admitted to Billings Hospital, March 2, 1946. He 
had been in good health until July, 1945, at which time chills, chilliness, fever, weakness, and 
dizziness developed. These symptoms progressed in severity for several months and were without 
remission during the nine-month course prior to admission to the hospital. In October, 1945, 
three months after the onset, his fever became higher and a sharp, nonradiating epigastric pain 
developed. In December, 1945, the illness became severer and he was admitted to another hos- 
pital. His attending physician provided us with the information that he presented the general 
picture of acute septicemia and was severely ill; the outstanding physical finding was tenderness 
in the right upper quadrant of the abdomen. Culture of blood, urine, and stools was negative; 
the result of the Brucella agglutination test was positive in a titer of 1: 640; the leucocyte count 
was 3,900, and the icteric index was 19. Treatment consisted of penicillin administration and 
blood transfusions. 


10. Signorelli, S.: L’infezione brucellare nell’uomo, Naples, V. Idelson, 1941. 

11. Introzzi, P., and Baserga, A.: VII. Klinik und Therapie der Brucellosen, Ergebn. inn. 
Med. u. Kinderh. 63:595-713, 1943. 

12. Léffler, W.; Moeschlin, S., and Willa, A.: Klinik und Pathologie der Febris undulans 
Bang unter besonderer Beriicksichtigung der spezifischen Komplikationen, Ergebn. inn. Med. u. 
Kinderh. 63:714-789, 1943. 

13. Pedro Pons, A.; Bacardi Noguera, R., and Alvarez Zamora, R.: Higado melitocécico: 
Estudio histopatolégico del mismo; Mediante la puncién biédpsica aspiradora, Med. clin. 5:15-20, 
1945. 

14. Spink, W. W.; Hoffbauer, F. W.; Walker, W. W., and Green, R. A.: Histopathology of 
the Liver in Human Brucellosis, J. Lab. & Clin. Med. 34:40-58, 1949. 

15. The initial illness in this patient was previously reported from a therapeutic aspect: 
Eisele, C. W., and McCullough, N. B.: Combined Streptomycin and Sulfadiazine Treatment 
in Brucellosis, J. A. M. A. 185:1053-1055 (Dec. 20) 1947. 
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After 10 weeks in the hospital, he was discharged in an improved condition but still febrile. 
Within a week he again became acutely ill and prostrated, with the temperature ranging daily 
to as high as 104 F. 

Upon his admission to Billings Hospital, March 9, 1946, on approximately the 230th day of 
illness, the patient was desperately ill. His temperature rose daily to 103 or 104 F., and his course 
was marked by great prostration, frequent prolonged attacks of epistaxis, showers of petechiai 
hemorrhages, and profound depression. The abdomen was somewhat distended; the liver was 


Fig. 1——Photomicrograph showing hepatitis and typical necrotic focus in the liver during 
prolonged brucellosis; x 250. 


moderately enlarged and tender, and increasing epigastric tenderness and rigidity were observed. 
The serum bilirubin was slightly elevated on admission and became progressively higher with 
the appearance of slight clinical jaundice. Palmar erythema and marked glossitis appeared. 
Leucopenia, a relative lymphocytosis, and a moderate normocytic anemia persisted. Strongly 
positive thymol-turbidity and cephalin-flocculation reactions, pronounced retention of sulfobro- 
mophthalein sodium (40% at 30 minutes), and a reversal of the albumin to globulin ratio of the 
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plasma proteins, ranging as low as 0.39, indicated a serious hepatic involvement. During the 
patient’s first 68 days in the hospital, the disease showed no signs of abating, the temperature 
rose daily to between 102 and 104 F., and 31 of 32 blood cultures were positive for Br. abortus. 
During this period, three courses of streptomycin therapy were given, the daily dose ranging 
from 4 to 8 gm. and each course continuing for seven or eight days. A total of 128 gm. was 
given in 23 days. No effect was noted on the fever, the clinical course, or the bacteremia, 
although the organism remained sensitive to streptomycin in vitro. Similarly, administration of 
sulfadiazine in daily doses of 4 to 12 gm. for an 18-day period was without notable effect. Subse- 


Fig. 2.—Photomicrograph of section of liver, stained for connective tissue, showing extent 
of Brucella hepatitis and a normal amount of connective tissue. Dark areas are engorged blood 
sinuses replacing lost hepatic cells; x 15. 


quently, a fourth course of treatment with streptomycin (6 gm. daily, for a total of 62 gm.) given 
simultaneously with sulfadiazine was accompanied with marked clinical improvement and the 
disappearance of bacteremia. After convalescence, he appeared fully recovered from the infection 
and returned to a state of health permitting full employment. Relapse has not occurred in the 
ensuing four and a half years. 
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During the course of his illness, an increasing tenderness and rigidity of the upper portion 
of the abdomen, elevated serum amylase, and increasing evidence of hepatic involvement led 
us to resort to an exploratory laparotomy, which was performed on April 18, six days after 
the second unsuccessful course of streptomycin therapy. No surgical lesion was found, but the 
liver was observed to be slightly enlarged and its surface coarsely granular and mottled red- 
green and yellow. It was described as having the appearance of an acute active hepatitis. 
Biopsy sections will be described in detail in a later section. Culture of the biopsy specimen 
yielded Br. abortus. The spleen was enlarged to about three times normal size. 


Fig. 3—Photomicrograph of a Brucella granuloma in the liver; x 250. 


The postoperative course was most stormy. Ascites developed rapidly and required frequent 
paracenteses. On the 12th postoperative day, the surgical incision separated, allowing a large 
evisceration of the small intestine. The viscera were replaced, and the wound was taped together 
without sutures; the wound subsequently healed but with a resultant large incisional hernia. 

During his hospitalization 11 transfusions of 500 cc. of whole blood and 33 transfusions of 
250 cc. of plasma were given. Vitamin K, vitamin B complex, and crude liver extract were given 
in large doses parenterally, in addition to oral administration of vitamin B complex, choline, 
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methionine, dried yeast powder, iron salts, and hesperidin. A diet high in protein and carbohydrate 
and low in fat, together with administration of dried yeast powder, vitamin B complex, and 
choline and methionine, has been continued until the present. 

During the two years following his discharge from the hospital, the patient appeared to be 
essentially in good health, resumed his regular occupation as an apartment maintenance man, 
and offered no complaints except those referable to his abdominal hernia. Nevertheless, some 


Fig. 4.—Photomicrograph of a Brucella granuloma in the liver; x 250. 


of the reactions to liver-function tests (excretion of hippuric acid, retention of sulfobromo- 
phthalein sodium, thymol and cephalin flocculations) continued to be abnormal, and the results 
of others (total plasma proteins, albumin to globulin ratio, and serum bilirubin determination) 
which had returned to normal during convalescence reverted, with slight elevation of the serum 
bilirubin level and reversal of the albumin to globulin ratio. The liver became enlarged and felt 
hard and nodular on physical examination. In spite of this, the patient continued to state that 
he felt fine and insisted on a surgical repair of the hernia, which was performed on June 18, 1948. 
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At operation, the liver was examined and described as follows: 

“The liver extended about 3 fingerbreadths below the right costal border. The color varied 
from pale-yellow to light-brown. The entire surface was nodular, with nodules ranging from 
3 to 8 mm. in diameter. The nodules were not markedly elevated but still were quite distinct. 
Upon palpation the liver was exceedingly firm and the edge rounded. A small biopsy specimen 
was taken from the edge of the liver. The organ was firm and had a somewhat gritty character 
upon section. There was practically no bleeding at the site of removal of the biopsy specimen.” 


Fig. 5.—Photomicrograph of center of Brucella granuloma (Fig. 4) in the liver, showing 
organization and type of epithelioid cell; x 1,035. 


Histologic changes will be described in a later section. Cultures made of the liver tissue 
were sterile; two guinea pigs inoculated with suspensions of the tissue did not develop agglu- 
tinins, and postmortem cultures were negative for pathogens. The patient’s postoperative 
recovery was unevenffal. 
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The patient has continued to work regularly and offered no complaints except for an increased 
frequency of unformed, mushy stools, usually two to four daily, starting in October, 1950. 
Examinations for parasites and pathogenic bacteria, as well as roentgen studies of the gastro- 
intestinal tract, have shown no abnormality. Serum bilirubin and plasma protein values con- 
tinue to be progressively abnormal. On Jan. 20, 1951, the direct fraction of serum bilirubin was 
1.3 mg. and the indirect, 2.2 mg. per 100 cc. The total plasma proteins were 6.66 gm. per 100 cc., 
with 3.22 gm. of albumin and 3.44 gm. of globulin. Since 1946, the result of the agglutination 
test has remained quite constantly positive at a titer of 1: 320 and the opsonocytophagic test 
has constantly shown 100% marked phagocytosis on the many occasions that the tests have 
been performed. 


t 


Fig. 6.—Photomicrograph of section of liver taken two years after recovery from brucellosis, 
stained for connective tissue, showing cirrhosis with nodular regeneration and increase in con- 
nective tissue; x 15. 


HISTOPATHOLOGICAL EXAMINATION OF LIVER BIOPSY SPECIMENS 


Initial Biopsy Specimen.—The initial specimen was taken during the course of acute and 
prolonged brucellosis. 

Multiple sections were prepared. They revealed severe hepatitis, with numerous areas of 
focal necrosis and, in some sections, extensive loss of liver cells. Although the pathological 
process was extensive, not all lobules were affected. Focal necroses of various sizes were 
present, without selective distribution, occurring in the portal areas and the region of the 
central veins and scattered throughout the lobules. A typical necrotic focus is shown in Figure 1. 
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Parenchymal cells in various stages of degeneration were present in these areas, accompanied 
with a cellular infiltrate consisting primarily of large mononuclear cells, lymphocytes, and a 
smaller number of polymorphonuclear leucocytes and plasma. cells. Small to massive collections 
of such cells were also present in portal areas and within lobules in the absence of discrete 
necrosis. In other areas extensive loss of liver cells was apparent, their space being occupied 
by greatly distended blood sinuses, lending a dark-red appearance to these areas grossly; they 
appear dark in Figure 2. Large liver cells bearing more than one nucleus were numerous, 
particularly near necrotic areas and in regenerating nodules. There was no apparent increase 
in fibrous tissue (Fig. 2). The liver cords had an irregular appearance, and nodular regenerating 
areas could be recognized. Typical Brucella granulomas were present but were not numerous 
and were also without selective distribution. They consisted of organized collections of epithelioid 
cells, with surrounding and infiltrating lymphocytes. Two such lesions are shown (Figs. 3 
and 4); in these sections degenerating liver cells, cellular foci, and loss of liver cells may also 
be noted. Figure 5 is a higher magnification of the center of one of these granulomas. Sections 
stained with Gram’s stain showed numerous Gram-negative bacteria that had the morphologic 
appearance of Brucella occurring in aggregates within areas of focal necrosis, diffusely scattered 
between the liver cords and also within degenerating parenchymal cells. 

Subsequent Biopsy Specimen.—A specimen taken two years after convalescence from brucel- 
losis disclosed the foilowing : 


The hepatic architecture was deranged, showing cirrhosis, continuing cellular degeneration, 
and nodular regenerative hyperplasia. The hepatic cords were irregular; the cells ranged from 
normal to giant forms, with the latter frequently containing more than one nucleus (up to four) 
with coarse nucleoli. The portal areas were widened and fibrotic and had an increased number 
of bile ducts. Isolated hepatic cells and groups of hepatic cells were present in the fibrotic 
portal areas. There was a marked cellular infiltrate, chiefly in the triads but also focally within 
lobules, composed mainly of mononuclear cells with occasional eosinophils, A fat stain showed 
considerable fat, mostly in fine and medium-sized globules, often forming a crescent at the 
periphery of the large liver cells. No bile pigment was seen. Figure 6 shows the nodular pattern 
of the tissue and the increase in amount of connective tissue. 


COMMENT 


The case reported here provided a unique opportunity to establish the relation- 
ship between severe hepatitis occurring during the course of profound and prolonged 
brucellosis and subsequent cirrhosis of the liver. The clinica! description, physical 
findings, and deranged reactions to liver-function tests establish the fact that an 
active pathological process was under way in the liver for several months prior to 
the patient’s admission to Billings Hospital and before the initiation of any therapy. 
The initial liver biopsy specimen showed the presence of active hepatitis, with 
extensive necrosis of liver tissue. The recovery of Br. abortus from the biopsy 
specimen, the presence of characteristic granulomas, and the numerous organisms 
visible in sections stained by Gram’s method as aggregates within discrete necrotic 
foci and even within parenchymal cells leave no doubt that Br. abortus was the 
primary incitant in the hepatitic process. While this patient received a massive 
dosage of streptomycin and numerous blood and plasma transfusions, the prior 
evidence of liver involvement, together with the biopsy evidence just cited, makes 
it extremely improbable that either of these factors played any role in the genesis 
of the patient’s liver disease. Also, it may be noted that the patient gave no history 
of alcoholism. An inspection of the initial biopsy sections revealed such profound 
necrosis and loss of parenchymatous elements that severe permanent liver damage 
was anticipated. The patient’s subsequent course, with development of an enlarged 
nodular liver easily detectable on physical examination, and the persistent and 
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progressive abnormalities on the liver-function tests attest to the extent of the 
developing cirrhosis of the liver. The second biopsy specimen clearly showed a 
cirrhosis indistinguishable from the usual type of portal cirrhosis, with chronic 
hepatitis, markedly increased fibrous tissue, deranged structure, and nodular 
regeneration. It is of interest that a continuing process was apparent in the sections 
obtained two years after convalescence from brucellosis, although this infection has 
remained quiescent and the patient is apparently cured to date. 


SUMMARY 

A case of cirrhosis of the liver deriving from a severe necrotizing brucellar 

hepatitis is described and its genesis supported by repeat histopathological studies 
of surgical biopsy specimens of the liver. 
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N ACUTE leukemia, with or without peripheral leucocytosis, sternal-marrow 
aspiration by the Arinkin technique characteristically reveals marked hyperplasia 
with a predominance of immature “blast” cells... Because of this usually typical 
picture, marrow study is of particular importance in differentiating cases of acute 
leukemia without peripheral leucocytosis from cases of aplastic anemia and granulo- 
cytopenia. 
We are reporting two cases of acute leukemia with peripheral leucopenia which 


are atypical in that the patients presented hypocellular marrows rather than the 
usual hypercellularity. One patient had persistent leucopenia and a hypoplastic 
marrow throughout his course. The other, during a relapse following cortisone 
therapy, had hypercellular marrow with associated leucocytosis. 


REPORT OF CASES 


Case 1.—This was the first admission (July 10, 1950) to the Bronx Veterans Administra- 
tion Hospital of a 63-year-old married white male bridge operator, with the chief complaint 
of painless “swollen glands” of three months’ duration. These enlarged lymph nodes first 
appeared in the cervical areas bilaterally but subsequently were noticed in both axillae and 
groins. In the two months prior to admission, the nodes increased rapidly in size. His only 
other complaint was associated lethargy. Three weeks prior to admission, his physician 
discovered leucopenia (“3,700 cells”), and the patient accordingly received capsules to “stimu- 
late the formation of white blood cells.” 

Past history revealed a penile chancre 40 years ago, with negative to doubtful blood 
Wassermann reactions thereafter. 


From the Department of Internal Medicine, Veterans Administration Hospital, Bronx, 
N. Y., and the Third New York University Medical Service, Goldwater Memorial Hospital, 
New York. 

Reviewed in the Veterans Administration. and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result of 
their own studies and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 
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803 








804 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


Physical examination on admission revealed an obese white man in no acute distress, with 
no evidence of weight loss, jaundice, or pallor. His temperature was 98.6 F., the pulse rate, 
90 a minute, and the blood pressure, 130/70. There were large, soft, freely movable, nontender 
cervical, axillary, supraclavicular, and inguinal lymph nodes palpable bilaterally, varying from 
1 to 3 cm. Except for a Grade 2 blowing systolic murmur at the apex, cardiac examination 
showed an essentially normal condition. A soft, smooth, nontender edge of the liver was 
palpable 1 fingerbreadth below the right costal margin. On deep inspiration, a soft nontender 
tip of the spleen could also be palpated. 

The appearance on the chest roentgenogram was within normal limits. Urinalysis gave 
normal results. The blood Kahn and Kolmer-Wassermann reactions were doubtful. The 
Wassermann reaction was positive. The hemogram on admission revealed an erythrocyte count 
of 4,600,000 cells per cubic millimeter, a hemoglobin concentration of 14.6 gm. per 100 ml., 
and hematocrit of 43%. The leucocyte count was 1,950 cells per cubic millimeter with 28% 
“blasts,” 66% lymphocytes, and 6% segmented polymorphonuclear leucocytes. The “blast” cells 
could not be absolutely identified as to morphologic type and were classified as “stem cells.” 
Bleeding time was 1.2 min.; coagulation time was 4 min.; the thrombocyte (platelet) count 
was 70,000 per cubic millimeter, and the sedimentation rate was 23 mm. per hour. 

Three days after admission, sternal-marrow aspiration revealed hypoplastic marrow, with 
a total nucleated cell count of 7,400 pe? cubic millimeter (normal in our experience, 75,000 
to 125,000 cells per cubic millimeter). On differential count, there were 45% “blasts,” 8% 
myelocytes, 37.5% lymphocytes, 1% eosinophilic myelocytes, 4% erythroblasts, 0.5% normo- 
blasts, and 2% plasmacytes. Because of the striking hypocellularity, sternal-marrow puncture 
was performed twice within the next two days. The total nucleated cell counts were 8,400 and 
7,600 per cubic millimeter, and the differential counts were similar to that on the first 
examination. The “blast” cells in the marrow were also classified as “stem cells,” but exami- 
nation of later peripheral-blood smears revealed these cells to be characteristic myeloblasts, 
establishing the diagnosis of acute subleukemic myeloblastic leukemia. 

For the first week the patient’s general condition was unchanged. From that point on, 
however, he became progressively paler and weaker, and on July 17, the eighth hospital 
day, he began to have a spiking fever which persisted throughout. He was given penicillin 
procaine, 300,000 units a day, and received 3,500 ml. of whole blood by transfusion between 
Aug. 4 and 16. There was no clinical or hematologic improvement. Repeated peripheral-blood 
counts throughout his hospital course revealed persistent leucopenia, the total count never 
rising above 2,850 cells per cubic millimeter, with 28 to 48% myeloblasts. His course was 
rapidly and progressively downhill. Despite chemotherapy, his temperature rose to 106 F. 
He died on Aug. 17, 1950. 

Autopsy Report (Only the pertinent observations are presented in detail.) —Gross as well 
as microscopic examination of the heart, kidneys, pancreas, thyroid, adrenal glands, and muscle 
revealed no abnormality. There were bilateral serous pleural effusion and a small infarct of 
the lower lobe of the left lung. Multiple petechial hemorrhages were noted in the skin and 
respiratory, intestinal, and urinary tracts. The stomach, small bowel, and proximal portion 
of the large bowel showed gross evidence of hemorrhage. Otherwise, the gastrointestinal 
tract was not remarkable. The liver weighed 2,100 gm. and presented the histologic picture 
of chronic passive congestion and fatty infiltration. 

The spleen weighed 400 gm., was dark red, and showed no gross change. Microscopically, 
there were areas of congestion in the red pulp. The parenchyma displayed normal cellularity. 
There were stnail groups of abnormal cells near the Malpighian corpuscles. These cells were 
three to four times the size of an erythrocyte and were much larger than any of the other 
cells present. The cytoplasm was eosinophilic. The cell membrane was usually, but not 
universally, distinct, and the cells varied from oval to spherical. No granules were seen within 
the cell cytoplasm, and the nuclei occupied half to nearly all the cell volume. Nuclear membranes 
were distinct in almost all instances. The nuclei were round and hyperchromatic and contained 
large nucleoli, often occupying 25% of the nuclear volume. Cells in mitosis were frequently noted. 

The lymph nodes were slightly enlarged in all areas examined. On section none of them 
presented any gross abnormality. Microscopically, there were a few clusters of abnormal cells 
identical with those described in the spleen. 
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The skeletal system showed grossly some decrease in the normal red color of the medulla. 
Microscopically, there was a moderate amount of fat replacement of the marrow. The cellular 
elements were markedly reduced in volume in all sections examined (see Figure). Mega- 
karyocytes were present in adequate numbers. Erythropoiesis appeared to be normal, and the 
granulocytic series included abnormal cells as previously ¢ scribed. These cells were scattered 
singly through the marrow, in contrast to the clusters seen in the spleen and lymph nodes. 
Wright stain of a marrow imprint confirmed the observations on bone-marrow section. With 
the former stain, the large primitive cells previously described were definitely of the granulocytic 
series. They were 15 to 20 « in diameter, with light-blue cytoplasm and clearly defined cell 
membranes. No granules were seen in the cytoplasm, and the nuclear membranes were distinct. 
The nuclear chromatin network was coarse and had a trabeculated appearance. One to four 
nucleoli were seen in each nucleus. 

The abnormal cells noted in the spleen, lymph nodes, and bone marrow were thought to be 
primitive cells of the myeloid series, and the diagnosis, therefore, was acute subleukemic 
myeloblastic leukemia. The other final pathologic diagnoses were pulmonary infarction wit!: 
chronic pleuritis, lower lobe of left lung; bilateral pleural effusion; severe pulmonary congestion 
and edema; multiple petechial hemorrhages in the skin, epiglottis, vocal cord, stomach, small 
bowel, kidneys, ureters, and bladder. 
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Representative sections from the bone marrow in Case 1 (left), in a proved case of acute 
leukemia, showing the characteristic hypercellularity (right), and in a normal control (center), 
demonstrating the true hypocellularity in Case 1. Hematoxylin and eosin stain; x 200. 


Case 2.—This was the third admission (Aug. 15, 1950) to the Bronx Veterans Administra- 
tion Hospital of a 50-year-old married white male furniture salesman. The chief complaint 
was the acute onset of right-sided pain of three days’ duration, associated with malaise, chills, 
fever, anorexia, nausea, vomiting, and a cough productive of blood-streaked sputum. The chest 
pain was sharp and increased in severity with respiration. Despite various home medications, 
his symptoms progressed, and hospitalization was advised. 

Past history revealed two previous admissions to this hospital in 1943 and 1947, each time 
with the diagnosis of “lung cyst” in the lower lobe of the right lung. Right thoracotomy was 
performed in 1947, and a bronchoalveolar cyst was removed. Five months prior to this admis- 
sion he was treated for thrombophlebitis of the right lower leg with aureomycin and rest in 
bed. One month before admission herpes zoster of the left chest wall and epigastrium developed 
at the level of the fourth to sixth thoracic vertebrae. This cleared without specific therapy, with 
residual scarring at the level of the sixth thoracic vertebra in the left mid-epigastrium. 

Physical examination on admission revealed a fairly well-nourished, well-developed, acutely 
ill, drowsy but well-oriented white man, appearing his stated age. The temperature was 102 F.; 
the pulse rate, 84 a minute, and the blood pressure, 130/65. The mouth was edentulous and 
the pharynx moderately injected. Respiratory excursions were diminished on the right. There 
was a well-healed old thoracotomy scar in the right chest wall. The lungs were clear to 
percussion. There were rales over the left and right lower lobes posteriorly. Cardiac and 
abdominal examinations revealed nothing abnormal. There -was no palpable lymphadenopathy. 
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A chest roentgenogram taken on admission revealed a hazy density in the left mid-lung 
field, interpreted as probably early pneumonitis. On the right there was evidence of a resected 
sixth rib and pleural thickening. The admission hemogram revealed 3,460,000 erythrocytes per 
cubic millimeter and 13.1 gm. of hemoglobin per 100 ml. The leucocyte coynt was 1,900 cells 
per cubic millimeter, with 6% myeloblasts, 14% myelocytes, 13% metamyelocytes, 8% segmented 
polymorphcnuclear leucocytes, 58% lymphocytes, and 1% monocytoid cells. Sputum exami- 
nations recovered Escherichia coli, Pseudomonas aeruginosa, and Aerobacter aerogenes. 

The patient was considered to have a pneumonia, with one or all of the above-mentioned 
organisms as the etiological agent. He was placed in an oxygen tent and given penicillin pro- 
caine, 300,000 units twice daily, plus streptomycin, 2 gm. a day. Acute leukemia was considered 


Summary of Peripheral-Blood and Marrow Studies in Case 2 








Peripheral Blood 
8/25 9/1 9/8 9/25 10/8 10/16 
R. B. C., million/eu. mm. Se ‘ 4.35 5.84 6.28 : 6.14 5.90 4.51 
es "i 2 14.7 21.6 21.5 22. 19.6 19.7 15.3 
Wi BR. OfOOs TBS ho csc cncicvcccuce 2,900 2,300 2,850 x 2,500 2,100 2,600 
Peripheral differential, % 
Myeloblasts oe oe oe ee 5 
Metamyelocytes 
Nonsegmented P. M. N. 
Segmented P. M. N. 
Eosinophils 
Basophils 
Lymphocytes 
Monoeytoid cells 
Erythroblasts 
Normoblasts - es 
Marrow 
Nucleated cells/eu. mua. a / Hypo- 15,000 14,000 
eellular 
Marrow differential, % 
Myeloblasts se 1 
Promyelocytes .. ee ° 
Myelocytes 
Metamyelocytes 
Nonsegmented P. M. N. ........ 
Segmented P. M. N. 
Eosinophils .......csccccessesenee 
Lymphocytes 
Monocytoid cells 
Erythroblasts oe aa 
Normoblasts oe 18 
ee ee 7 
1 


81.5 


o 


0.5 
*- 0.5 
0.5 ar 
0.5 1 
6.5 75 
7.0 


“Im Tm 0D Oo 


~ 


> SSuSmawe: 
§ 


o. o 0.5 
6.5 3.5 8 

. 0.5 2.5 
1.5 0.5 8 


reoanwBSu Ee Senne 


* = © 
ol 
oreo w 


1 





The following were given in therapy: 7,000 ml. of blood (Aug. 16 to Sept. 7): —_ dares of cortisone (Aug. 18 to Sept. 
20); Bad rag of cortisone (Nov. 6 to 15), and ?* mg. of triethylene melamine (Nov. 
N. signifies polymorphonuclear leucoc) 3, and R-E cells, eticuleansotbenal 


as the primary underlying disease. After two days with no change in temperature or clinical 
picture, streptomycin therapy was discontinued, and administration of aureomycin, 3 gm. 
a day, was substituted. 

On Aug. 18, the fourth hospital day, sternal-marrow aspiration confirmed the clinical 
impression of acute leukemia. The marrow aspirate was definitely hypocellular, the total 
nucleated cell count being 23,000 per cubic millimeter (normal in our experience, 75,000 to 
125,000 cells per cubic millimeter). The marrow differenticl count revealed 56% primitive cells, 
which were considered to be myeloblasts. A summary of the peripheral-blood and marrow 
studies throughout the patient’s course is presented in the Table. The patient was given 200 mg. 
of cortisone the first day and 100 mg. thereafter. In addition to cortisone therapy, he was 
transfused with 7,000 ml. of whole blood between Aug. 16 and Sept. 7. 
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The temperature gradually declined, reaching normal levels on the 10th day. There was 
no associated clinical improvement. The following day the temperature rose to 103 F. On 
the 15th hospital day his temperature fell to normal, with associated clinical improvement and 
increased sense of well-being. From that day on a definite clinical remission was evident. 

During the third hospital week a nontender, smooth, firm edge of the liver was first palpable 
3 to 4 fingerbreadths below the right costal margin. This hepatomegaly persisted throughout, 
but the spleen and lymph nodes were never felt. 

On the 10th day of therapy phenomena secondary to the cortisone administration developed, 
namely, craving for sweet foods, tremendous appetite, systolic hypertension reaching 200/90, and 
extreme euphoria. Daily determinations of urinary-chloride excretion and weekly determinations 
of blood sodium, chloride, potassium, and glucose were all within normal limits. Nevertheless, 
by the 24th day of therapy (Sept. 10), he had the typical moon facies of hyperadrenocorticism. 
Accordingly, on Sept. 12 the cortisone dosage was reduced to 75 mg. daily, and finally, after a 
total dosage of 3,200 mg. had been given, its use was discontinued (Sept. 20). 

While the patient was receiving cortisone (plus 7,000 ml. of whole blood), definite poly- 
cythemia developed. The erythrocyte count reached 6,910,000 cells per cubic millimeter and 
the hemoglobin content 22.3 gm. per 100 ml. This persisted throughout what was accepted as 
a cortisone-induced remission, the values falling to normal and below only with relapse. 

As shown in the Table, one week after the institution of cortisone therapy there was only 
1% myeloblasts noted on examination of a marrow aspirate. However, the 30% of the cells 
classified as “monocytoid cells” were young forms and were considered monocytoid myeloblasts. 
Subsequent marrow studies substantiated this view, as many of these “monocytoid cells” con- 
tained typical Auer bodies. The diagnosis, therefore, was felt to be acute subleukemic mono- 
cytoid myeloblastic leukemia. The marrow on eight successive punctures done prior to clinical 
relapse was always hypocellular, with a high percentage of myeloblasts and monocytoid myelo- 
blasts. The peripheral leucopenia likewise persisted for this same period. 

Despite the persistence of the marrow picture of acute monocytoid myeloblastic leukemia, 
a definite reduction in the immature cells peripherally and a remarkable clinical remission 
occurred. Since the patient felt so well, it was decided on Oct. 6 to allow him a 10-day leave 
of absence from the hospital. Upon his return, the marrow was still hypoplastic and con- 
tained 52% myeloblasts. In the peripheral blood there were 5% myeloblasts and 8% monocytoid 
forms. The patient remained clinically well. After another two weeks’ leave of absence, he 
returned on Oct. 31, complaining of malaise, weakness, and “sore throat.” Clinical relapse was 
obviously beginning. The marrow, which on all previous examinations had been hypocellular, 
was now normocellular, with 81% myeloblasts. The peripheral blood, which had been con- 
sistently leucopenic until this examination, now showed mild leucocytosis (11,650 white blood 
cells per cubic millimeter), with 61% myeloblasts and 25% monocytoid forms. 

He was readmitted to the hospital on Nov. 6, at which time his temperature was normal. 
The next day his temperature began to rise, reaching 103 F. Severe purulent pharyngitis and 
a cough productive of blood-streaked sputum developed. He was again placed in an oxygen 
tent and given penicillin procaine and streptomycin in the same dosages as on the original 
admission. In addition, cortisone treatment was reinstituted with an initial dose of 200 mg. 
and 100 mg. daily thereafter. Four days later, sternal-marrow aspiration revealed for the first 
time the characteristic hypercellular marrow of acute leukemia, with a total nucleated-cell 
count of 302,000 per cubic millimeter. The peripheral blood was also in the typically leukemic 
range, with a leucocyte count of 83,000 per cubic millimeter. The cortisone dosage was then 
increased to 200 mg. a day. 

After 10 days of therapy (1,800 mg. of cortisone), it was evident that the patient was not 
responding as he had to the first course of treatment with cortisone. It was then decided to 
try triethylene melamine (T. E. M.), and on the morning of Nov. 16 he was given 2.5 mg. 
of this drug. Late that afternoon, his temperature rose to 107 F. He became stuporous, and 
generalized muscular twitchings developed. He never regained consciousness and died that 
same evening. 

Autopsy Report (Only the pertinent observations are presented in detail.) -—Gross as well 
as microscopic examination of the pancreas, adrenal glands, bladder, prostate, testes, thyroid, 
skin and muscle, pituitary, and brain revealed no abnormalities. 
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The heart showed moderate coronary sclerosis and focal myocardial fibrosis. There was 
pneumothorax on the left side, as revealed by postmortem roentgenogram. The lungs showed 
severe necrotizing, confluent bronchopneumonia, with admixture of leukemic cells in the 
inflammatory response. These large cells were similar to those in the bone marrow described 
below. In addition, emphysema and mild atherosclerosis of the lesser circulation with the 
usual microscopic picture were present. The stomach showed small submucosal hemorrhages, 
but the rest of the gastrointestinal tract was not remarkable. 

The liver and spleen were not enlarged, nor were there any definite leukemic infiltrates 
present. However, small numbers of leukemic cells were seen scattered diffusely through these 
two organs. 

The kidneys weighed 200 gm. each and grossly showed small yellowish patches in the 
cortices, which microscopically were found to be irregular infiltrates of leukemic cells. 

The lymph nodes were slightly enlarged grossly but appeared to maintain their normal 
architecture. Histologically, though, there were few scattered abnormal cells. These nodes 
were not diagnostic of leukemia. 

The bone marrow was unequivocally leukemic. It was hyperplastic and contained many 
megakaryocytes. The predominant cell was large, approximately 15 to 20 # in diameter, with 
amphophilic cytoplasm which was free of granules. The cell membrane was usually but not 
universally distinct, and the cells were round to oval. The nuclei were large, occupying one-half 
to three-fourths of the cells. They were hyperchromatic, with clear areas alternating with 
prominent chromatin clumps. Many of the nuclei were folded, and prominent nucleoli were seen. 

These leukemic cells were similar to those described in the organs above and were con- 
sidered to be primitive cells of the myeloid series, many of which were monocytoid. The 
primary diagnosis was acute monocytoid myeloblastic leukemia. The other final pathologic 
diagnoses were moderate coronary sclerosis with focal myocardial -fibrosis, left pneumothorax, 
severe bilateral necrotizing bronchopneumonia, senila emphysema, mild pulmonary athero- 
sclerosis, and petechial hemorrhages in the stomach. 


a t 
COMMENT 


In acute leukemia the peripheral-blood picture may show marked leucocytosis or 
leucopenia (as low as 400 cells per cubic millimeter).** Custer, in his nomenclature 
of the leucopenic leukemias, includes the descriptive terms aleukemic and sub- 
leukemic." The term aleukemic leukemia refers to those leukemias with leucopenia 
but without any immature cells peripherally. It is in these rarer cases that sternal- 
marrow study is essential to establish the differential diagnosis among acute leu- 
kemia, aplastic anemia, and occasionally granulocytopenia. The term subleukemic 
leukemia, in which class the two reported cases fall, is reserved for those leucopenic 
leukemias with immature cells present on peripheral smear. The differential diag- 
nosis here is not so difficult, and the sternal-marrow aspiration serves more as 
confirmatory than as purely diagnostic evidence. 

While a hypercellular “blastic” marrow is the usual picture in acute leukemia, 
with peripheral leucocytosis or leucopenia, and with or without peripheral “blast” 
cells, the finding of hypocellular marrow on aspiration, although rare, has been 
noted.* The usual explanation given for the occasionally aspirated hypocellular 
marrow is that, although the marrow actually is hyperplastic, there is a patchy 
nodular distribution of the cells, one of which clumps is missed in the sternal 
puncture. Another possible explanation is based on the suggestion of Dameshek 


2. Wintrobe.2 Wintrobe, M. M., and Mitchell, D. M.: Atypical Manifestations of 
Leukemia, Quart. J. Med. 9:67-90, 1940. 

3. (a) Wintrobe.4* (b) Leitner, S. J.: Bone Marrow Biopsy: Haematology in the Light 
of Sternal Puncture, New York, Grune & Stratton, Inc., 1949. 
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and co-workers that primitive cells adhere more firmly than the other marrow cells 
to the tissue stroma.* Because of this “stickiness,” it is not inconceivable that many 
of the “blast” cells remain behind when the marrow is aspirated, resulting in the 
apparent finding of hypocellularity. It should be noted, however, that Dameshek 
and associates felt that the immature erythroid cells were more adherent and 
“sticky” than the corresponding myeloid elements. This was demonstrated later by 
Piechl. A truly hypocellular marrow, that is, one with an absolute decrease in 
the total number of cells present, is apparently extremely rare. 

The finding of a hypocellular marrow on sternal puncture, whether due to 
true acellularity of the marrow or to inherent errors in technique as described, 
raises a real question of the validity of the diagnosis of acute leukemia, particularly 
in the aleukemic cases and even in the subleukemic ones. Such a diagnosis becomes 
tenable only if, as in the presented cases, an overwhelming percentage of the few 
cells seen on the smear are “blast” cells. 

The aspirated marrow in Case 1 was extremely hypocellular, with a total 
nucleated cell count on three successive marrow punctures not exceeding 7,600 
per cubic millimeter, as compared with the average normal count in our experience 
of 75,000 to 125,000 cells per cubic millimeter. As proved at postmortem exami- 
nation, the marrow was truly hypocellular rather than hyperplastic with scattered 
islands of cells (Figure). It is of interest to note the scant organ infiltration 
disclosed on microscopic examination in both the reported cases. 

In Case 2, prior to relapse, eight repeated marrow examinations at one- to 
two-week intervals, and at different sites in the sternum, all revealed hypocellularity, 
the highest total nucleated-cell count being 24,000 per cubic millimeter (Table). 
It seems well beyond the realm of chance that, despite such «1 number of marrow 
punctures, a purported patch of hyperplastic cells was never entered. It is much 
more probable that the marrow at those times was truly hypocellular. The possibility 
still exists, of course, that the marrow was hyperplastic and only appeared hypo- 
cellular on aspiration because of the increased “stickiness” of the primitive cells 
which remained behind. Once again, even accepting this hypothesis of the cause 
of apparent marrow hypocellularity, it is quite improbable that eight repeated 
marrow punctures would have all yielded such uniformly low figures. It should 
also be remembered, as mentioned above, that the immature erythroid elements 
are considered to be more adherent than the corresponding myeloid cells. Since 
this is so, it would be expected that the greatest error in apparent hypocellularity 
of the marrow would be secondary to the retention of nucleated erythroid cells 
which had remained behind during the marrow aspiration. However, that the 
acellular marrow in this case was due to such retention would appear unlikely, 
since the nucleated erythroid elements made up 7% of the marrow cells prior to 
therapy, a figure equal to or higher than that usually noted in the more typical 
hypercellular marrows of acute leukemia patients. Unfortunately, a sternal-marrow 
button biopsy was not performed, but we feel that had one been done prior to 
relapse it would have revealed as truly a hypocellular marrow as in Case 1. 


4. Dameshek, W.; Henstell, H. H., and Valentine, E. H.: The Comparative Value and 
the Limitations of the Trephine and Puncture Methods for Biopsy of the Sternal Bone Marrow, 
Ann. Int. Med. 11:801-818, 1937. 

5. Piechl, N.: Ztschr. klin. Med. 141:788, 1942; cited by Leitner.*> 
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The change from a hypocellular marrow with leucopenia to a hypercellular one 
with leucocytosis coincident with clinical relapse is an interesting one to consider. 
Had this patient not had pneumonia as his presenting complaint, the chances are 
that the leukemia would not have been diagnosed before it entered the hyperplastic 
phase. It may well be that at least some acute leukemias have a premonitory hypo- 
plastic-marrow phase (possibly not recognized clinically because of its lack of 
associated symptoms), which is followed by the usual typical picture of hyperplasia. 
Perhaps had the first patient lived longer, his marrow would also have beconic 
hypercellular. 

In transmitted mouse leukemia it has been observed * that recipients of leukemic 
cells pass through a leucopenic phase in the peripheral blood and a phase of hypo- 
cellularity of the bone marrow before hematologic and clinical leukemia becomes 
evident. 

Cortisone and corticotrophin (ACTH), like all other therapeutic agents used in 
leukemia, provide at best an incomplete and temporary remission.’ However, Kin- 
sell and co-authors,* using corticotrophin and supportive measures, observed a com- 
plete hematologic and clinical remission which had extended for three and one-half 
months at the time their report was prepared. Unlike most authors, they were 
continuing treatment of their patient with small daily maintenance doses. 

One of the present patients (Case 2), while given a smaller dose of cortisone 
than is usually advocated,® nevertheless had moon facies in 30 days, after receiving 
a total dose of only 3,200 mg. His remission, lasting six weeks, was purely clinical, 
with the bone marrow consistently presenting the picture of acute monocytoid 
myeloblastic leukemia. As noted in the case report, the ceils listed in the Table as 
“monocytoid” cells were early forms and, in the interest of conservatism, are prob- 
ably best classified as monocytoid myeloblasts, particularly since many were found 
to contain typical Auer bodies. Despite the persistence of the marrow picture, there 
were a reduction of the primitive cells peripherally and an increase in the marrow 
normoblasts, reflecting some definite, favorable hematologic response to therapy.® 

Stickney and co-authors ™ have remarked on the rise in the hemoglobin concen- 
tration and the red blood cell count, even without transfusions, in acute leukemia 
treated with cortisone. When we consider the concomitant transfusion therapy our 
patient received, the polycythemia which developed is easily explainable. Blood 
transfusions per se can occasionally cause a remission in the course of acute leukemia, 
and the exact role transfusion therapy played in this patient’s disease is not entirely 
clear. 


6. Meyer, L. M.: Unpublished data. 

7. (a) Stickney, J. M.; Heck, F. J., and Watkins, C. H.: Cortisone and ACTH in the 
Management of Leukemia and Lymphoblastoma, Proc. Staff Meet., Mayo Clin. 25:488-489, 
1950. (b) Pearson, O. H.; Eliel, L. P., and Talbot, T. R.: The Use of ACTH and Cortisone 
in Neoplastic Disease, Bull. New York Acad. Med. 26:235-239, 1950. (c) ACTH in Leukemia, 
Abstracts of the Third Annual Meeting of the Blood Club, Atlantic City, April 30, 1950, 
Blood 5:785-792, 1950. (d) Pearson, O. H., and Eliel, L. P.: Use of Pituitary Adrenocortico- 
trophic Hormone (ACTH) and Cortisone in Lymphomas and Leukemias, J. A. M. A. 
144: 1349-1353 (Dec. 16) 1950. 

8. Kinsell, L. W.; Rogers, H.; Baker, C., and Jenkins, B. J.: Monocytic Leukemia Treated 
with Pituitary Adrenocorticotrophic Hormone (ACTH), J. A. M. A. 144:617-618 (Oct. 
21) 1950. 

9. Footnote 7a, c, and d. 
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The failure of cortisone treatment to produce another remission after relapse 
coincides with the experience of others. It is unfortunate that triethylene melamine 
(T. E. M.) therapy was not instituted earlier in the course of the relapse, so that 
its effect could have been evaluated and compared with that of cortisone. 

Another case of acute myeloblastic leukemia with persistent leucopenia and 
hypocellular marrow on six successive aspirations was observed by two of us (L. M. 
M. and A. S.). On postmortem examination the marrow was definitely and 
markedly hypoplastic. 

This patient is not reported on in detail because, after the initial marrow aspira- 
tion (total nucleated cell count of 6,000 per cubic millimeter, with 17% myelo- 
blasts) the therapeutic regimen of “aminopterin” (4-aminopteroyl-glutamic acid), 
1 mg., plus “pteropterin” (pteroyltriglutamic acid), 50 mg. daily, was instituted. 
After four days, this was discontinued and he received 4-aminopteroylaspartic acid 
(amino-an-fol®), 1 mg. intramuscularly daily. The dosage was then gradually 
increased over a period of four months to 15 mg. daily and continued at this level 
for another three months. It was feared that the use of these therapeutic agents 
might possibly throw some doubt on the primacy of the hypocellular marrow noted 
throughout the course of his disease. 

However, the patient died eight months after admission to the hospital, and it 
has been our experience (L. M. M.) that the hypocellular marrow induced by a 
folic acid analogue in an adult with acute leukemia is rapidly fatal. Since this patient 
lived eight months with an acellular marrow, it is quite unlikely that this hypoplasia 
was induced by the therapy. It is possible, however, that the therapy did prevent 
the development of a frankly hypercellular phase in the last months of his disease. 


This patient probably represents a third case of acute leukemia with hypercellular 
marrow. 


SUMMARY 


Reports on two patients with acute leukemia and hypocellular marrow are pre- 


sented. 

A third patient whose condition probably falls into the same category is also 
briefly described. 

The possibility of a hypoplastic-marrow phase preceding the usual hyperplastic 
phase in some patients with acute leukemia is suggested. 


1090 New York Ave., Huntington Station, N. Y. (Dr. Beyers). 








CLINICAL VARIATIONS OF THE DIABETIC SYNDROME IN 
A TROPICAL COUNTRY (CEYLON) 


V. P. De ZOYSA, M.D. (Lond.) 
COLOMBO, CEYLON 


N THE vast field of experimental diabetes, there are indications that several 
factors may play a role in modifying the diabetes of various animals. 

The mechanism responsible for these species-differences has not yet been clearly 
elucidated. Various explanations, such as variability of endocrine balance, disturb- 
ance of pancreatic secretions other than insulin, and previous dietary habits, have 
been offered to account for these differences. Minkowski * made the general observa- 
tion that carnivorous animals suffer from a more intense diabetes than do the 
Herbivora. Several of the variable factors observable in experimental diabetes 
appear to occur in human diabetes. The clinical pattern of the disease as it occurs 
in a tropical country like Ceylon exhibits several important variations, namely, the 
mildness of the disease, the rarity of ketosis and coma, except as a complication 
following infection and surgical procedures, and the extremely low incidence of 
arteriosclerotic occlusive disease and of obesity. The rarity or the low incidence of 
juvenile diabetes is also a noteworthy feature. 

The purpose of this paper is to indicate that these variations are largely the 
result of the dietary habits of the people. 


STUDY OF DIETARY HABITS 


= Though for the purpose of this paper information derived from a study of the 
dietary surveys conducted in Ceylon ? was adequate, it was necessary to probe into 
the diets of diabetic and nondiabetic persons to determine whether the incidence of 
human diabetes was correlated with the amount of fat consumed.* This was accom- 
plished by carrying out a diabetes survey of a selected locality. This survey pro- 
vided additional information regarding the true incidence of the disease and the 
prediabetic stage, that is, the incidence of obesity and the type of disease. The results 
obtained are briefly set forth in Table 6. 

Table 1 shows the chemical composition of the diet consumed by people of this 
country, and Table 2 the percentage of calories derived from each of the chief 
constituents, proteins, fats, and carbohydrate, in the case of the Ceylonese as com- 
pared with the British people. 


Dr. DeZoysa is physician in charge, Diabetic Clinic, General Hospital. 
1. Minkowski, O., and Weintraud, cited by Young, F. G.: Ann. Rev. Physiol. 6:427, 1944. 
2. (a) Nicholls, L. N., and Nimalasuriya, A.: Ceylon J. M. Sc. 5:59, 1941. (b) Cullumbine, 
H.; Bibile, S. W., and Wikramanayake, T. W.: ibid. 6:255, 1949. 
"3. Himsworth, H. P.: Clin. Sc. 2:67, 1935. 
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It will be seen from Table 2 that (1) a diet composed of a very large proportion 
of carbohydrate is consumed universally by the local population; (2) the carbo- 
hydrate contributed 60 to 70% of the calories in the case of the Ceylonese, as 
compared with 43 to 46% in the case of the British people; (3) the percentage of 
calories derived from fat in the Ceylonese diet is very much smaller than that in the 
western diet. 

MILDNESS OF THE DISEASE 


It has been shown * that a high-carbohydrate, low-fat diet increases the dextrose 
tolerance and the sensitivity to insulin in the healthy person and in the diabetic. 


TaBLe 1—Chemical Composition of the Diet Among 373 Families in Ceylon: Average 
Intake per Consumption Unit (International Value) per Day» 
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TasLe 2.—Percentage of Total Calories Derived from Chief Constituents 
of Ceylonese and British Diets 








Ceylonese 2 British * 
‘arbo- 


Protein Carbo- Protein Cc 
% Fat, % hydrate, % Fat,% hydrate, % 
Economic level 1... 10.9 17.7 14 f "oe Se 46.7 
Economic level 2... 119 18,1 70.1 y ! 42.7 43.6 
Economie level 3... 11.8 28.1 60.1 


* Data derived from Widdowson, E. M.: J. Hyg. 36:269, 1936, and Widdowson, E. M., and MeCance, R. A.: 
ibid, 36:293, 1936. : 





One would, therefore, expect the occurrence of a mild type of the disease among a 
people who partake of a high-carbohiydrate diet. That such a condition prevails is 
shown by the following results. 

In order to grade the severity of the disease as it occurs in Ceylon, a follow-up 
study during a period of five years was made of 110 male and 70 female diabetics 
between the ages of 40 and 60 yr. of the same race and economic level. The state 
of diabetes (severe or mild) was estimated by (1) determining the average level 
of blood sugar in dextrose-tolerance tests carried out at intervals and (2) noting 
the daily insulin requirements. 

Diabetes was detected in 111 persons during the survey (Table 6). As judged 
by the average blood-sugar estimation, the severity of the disease in these persons 
was graded as follows: very mild, 54% ; mild, 41% ; moderate, 36% ; severe, 1.4%. 
The mildness of the disease in this country is probably due to the increased dextrose 
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tolerance and the high degree of insulin sensitivity which, as Himsworth explains, 
are bestowed on a population consuming a high-carbohydrate and low-fat diet. 

Ketosis and Coma.—The mildness or the severity of the diabetic condition could 
also be gaged by a careful study of the incidence of ketosis and coma among these 
patients. 

In the follow-up study of the original 180 patients, it was found that only three 
had mild ketosis, occurring in all during infective processes (two during pyelitis 
and one during an attack of influenza). 

It is a significant fact that none of the patients, including those with very severe 
types of diabetes, had coma, in spite of omission of insulin for variable periods, 
extending in some instances to six weeks, or failure to conform to a strict dietetic 
regimen, both of which are recognized to be potent factors in the production of these 
dreaded complications.‘ The rarity of ketosis and coma was also a noteworthy 
feature among the 3,500 patients treated at the diabetic clinic of the General Hos- 
pital, Colombo, Ceylon. 

It should be stressed that the rarity of these complications as compared with 
their incidence in western countries is due to dietetic differences. 


Taste 3.—Determination of Degree of Diabetes Among 180 Male and Female Diabetics* 








Insulin 


Degree of % of Degree of % of 
Diabetes Diabetes Patients 


Less than 140 Very mild Very mild 


Average 
Blood 1 eg 
Mg./100 


181-250 Moderate Moderate 


-“ 
140-180 Mild Mild 56 
4 
Over 250 Severe Severe 6 





* Average diet consumed by the patients contained 60 gm. of protein, 60 gm. of fat, and 214 gm. of 
carbohydrate. 

Mirsky’s * study serves to dispel the belief commonly held that excessive inges- 
tion of carbohydrate leads to the production of ketosis and coma. He found that 
when protein and fat contents were kept constant the assimilation of a diet the 
carbohydrate content of which varied from 550 to 1,300 gm. failed to produce 
ketosis and coma, although the blood sugar showed a pronounced increase. In some 
of his patients receiving this high-carbohydrate diet the complete withdrawal of 
exogenous insulin was not followed by these complications. 

Observations on the present series of patients, whose tolerance for dextrose and 
sensitivity to insulin are of a high grade, suggest that, once the minimal insulin 
requirements are established, increasing consumption of carbohydrates and con- 
sequent hyperglycemia result in increasing retention of carbohydrates for oxidation 
and storage, which prevents the production of ketosis and coma. 

Thus, it is seen that the mildness of the diabetes, as judged by the low incidence 
of ketosis and coma, is once again due to the peculiarities in the diet of the people. 

The high-carbohydrate, low-fat diet consumed by the Ceylonese acts beneficially 
not only by conferring on them an increased degree of sugar tolerance and insulin 


4. Joslin, E. P., and others: The Treatment of Diabetes Mellitus, ed. 8, Toronto, The 
Macmillan Company, 1946, pp. 43, 68, 69. 
5. Mirsky, I. A.: Etiology of Diabetic Acidosis, J. A. M. A. 118:690 (Feb. 28) 1942. 
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sensitivity but also by limiting the influence of the pituitary gland. The major role 
played by this gland in the etiology of diabetes is well known. Joslin * has set forth 
the following facts which suggest that pituitary hyperactivity is partly responsible 
for the diabetic syndrome: (1) the occurrence of diabetes in the overgrown child 
and during the menopause, when the anterior-pituitary hormone content is high; 
(2) improvement of diabetes by hypophysectomy ; (3) onset of diabetes after injec- 
tion of anterior-pituitary extract. 

Experimental evidence indicates that the persistent intake of carbohydrate 
depresses pituitary activity. Soskin and Levine *® have shown that when repeated 
dextrose-tolerance tests are carried out in experimental animals the second curve 
is lower or better than the first, while the third is usually better than the second. 

They have explained that «he lowering of second and third curves is due to 
progressive depression in the activity of the pituitary giand as a result of repeated 
or prolonged exposure to hyperglycemic levels. It is not unreasonable to presume, 
on the basis of this experimental work, that the high-carbohydrate diet removes the 
diabetogenic influences of the anterior pituitary to such an extent as to alter the 
clinical pattern of the disease to a type which is, on the whole, milder than that of 
a temperate climate. 

Peripheral Vascular Occlusive Disease-—A complication of considerable impor- 
tance in diabetes is occlusive vascular disease involving chiefly the coronary arteries 
and those of the legs. In the follow-up study of the 180 diabetics, an attempt was 
made to ascertain whether the arteriosclerosis of the leg vessels was of such degree 
as to impair the functional integrity of the arterial system in this region. The mere 
presence of sclerosis will not bring about distinctive symptoms of arterial insuffi- 
ciency, such as cramps in the legs and coldness of the extremities, unless the col- 
lateral circulation is ineffective. 

In this study symptoms, and signs such as pain, coldness, cyanosis, numbness 
and tingling, edema, cramps in the legs, high blood-pressure readings, absence of 
pulsation in the dorsalis pedis and posterior tibial arteries, color changes and venous 
emptying on elevation of the legs, and reduction in oscillometric records at the 
ankles, were noted. 

Table 4 indicates that only 5% showed some degree of peripheral vascular 
occlusive disease, as compared with the high incidence obtained in western countries. 

Although the causative factors of arteriosclerosis are not known, there is evi- 
dence to suggest that metabolic disturbance resulting in hypercholesteremia may 
bring about this condition.’ Root * has adduced evidence to show that premature 
development of arteriosclerosis in diabetes is caused by excessive fat in the body 
(obesity), excessive fat in the diet, and excessive fat in the blood (hyper- 
cholesteremia). 

It has already been shown that the fat content of the diets consumed by the 
Ceylonese population is very much lower than that of the diets of western people. 


6. Soskin, S., and Levine, R.: Carbohydrate Metabolism, Chicago, University of Chicago 
Press, 1946. 

7. Leary, T.: Mod. Concepts Cardiovas. Dis. 2: (No. 10) 1942. 

8. Root, H. F., in Joslin and others,* 
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The average cholesterol content of the blood in 500 untreated persons with diabetes 
of varying severity was 217 mg. per hundred cubic centimeters, an observation 
which indicates that hypercholesteremia is nonexistent. As will be pointed out 
subsequently, diabetics in this country are not obese. The absence of obesity, the 
low-fat content of the diet, and the absence of hypercholesteremia explain the low 
incidence of occlusive arterial disease among the diabetics of Ceylon. 


TasLe 4.—Comparison of Incidence of Peripheral Vascular Occlusive 
Disease in United States and Ceylon 








Ineidence in United 
States, % 


1g, 
Author Men Women 


OE, ss A De is le PI, MON sein sco cdi dc ncdduetivnscesennovecesboan 
Dry, T. J., and Hines, E. A., Jr.: Ann. Int. Med. 14:1893, 1941 
Herzstein, J., and Weinroth, L. A.: Arch. Int. Med. 76:34 (July) 1945.... 


Summary of Clinical Findings in Ceylon (Incidence 5%) 


Blood No. of Pulsations No. of 
Pressure Symptoms Cases Absent Cases 
160/100 ‘ Cramps in 4 One leg 6 Normal 
and over legs Slight 
Below Numbness and 6 Both legs 3 Moderate 
160/100 tingling Severe 
No. of 
Grade of Arteriosclerotic Occlusive Disease 
Reduction in blood flow and severe symptoms 
Reduction in blood flow and mild or moderate symptoms 
Absent pulsations but no symptoms 
Total number examined 
Patients with arterial occlusive disease 





TaB_eE 5.—Analyses of Weights of Diabetic Persons in Ceylon 
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Obesity (Overweight).—One of the chief constitutional features in the onset of 
diabetes has been considered to be overweight. Joslin * states that 80% of his adult 
diabetics are overweight or were overweight at the time they came for treatment. 

Analysis of weight of patients attending the diabetic clinic and of the 111 dia- 
betics detected during the survey revealed that only 20% were overweight, 68% 
being underweight, which is in marked contrast with the figure obtained by Joslin.° 
The exact relationship between obesity and diabetes is not clearly understood. 
Many elements such as heredity, familial eating habits, race, physical activity, 
climate, temperament, and endocrinal factors, undoubtedly operate to make the 
relationship obscure. 
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As applied to the diabetic two views have been put forward to explain the 
occurrence of obesity : 

1. Young ® had shown that when adult dogs rendered permanently diabetic by 
a short period of pituitary treatment are given a single injection of pancreatotropic 
pituitary extract, there is a temporary attenuation of the diabetes, with nitrogenous 
retention and increase of body weight. This suggested that an increase in the func- 
tio. of the pancreatic islets can be regarded as neutralizing, for a time at least, the 
diabetogenic influence of the anterior lobe of the pituitary gland. It was, therefore, 
thought that the excess of weight of the adult diabetic patient and the abnormal 
height of the diabetic child indicated an increased pituitary function of temporary 
duration, in which the diabetogenic influence might be completely masked tem- 


TasLe 6.—Summary of Data from Diabetes Survey Conducted by the Department 
of Medical and Sanitary Services, Colombo, Ceylon 








Diets of Diabetic and Nondiabetic Persons Compared * 


Carbohydrates, Pereentage 
Daily Calories Calories Fats, Calories Calories 
—_—— A.W. A. A. 


2 “Carho- 
Mean 8. D.t. Me: Mean 8.D.+t hydrate Fats 


Diabetic 3,152 + 434 5 f 509 > 64 157 74.8 16.2 
Nondiabetic .. 2/341 + > 341 / 2 t 337 = 33 87 73.1 14.4 
811 + 550 3 53 172 + 72 3 
1.47 § - 2.38 § 


Proportion of Fats to Carbohydrate, Expressed as Percentage, in Analysis of Diets of 
Various Localities, Also Income and Incidence of Diabetes 4 





Fats: Carbohydrates, % 
Income -———— —~ 
per Females Males 
Capita, “~ 


amy ae ee I 
Locality Diabetic Nondiabetie Diabetic Nondiabetie Diabetes, % 


24.35 22.78 11.6 
21.38 20.64 10.5 
20.1 17.07 3.6 





iA, 








* These data show that the diabetic group eats more food than the ‘saanieadia about 20% more carbo- 
hydrate and 20% more fat. There is no tendency for the potential diabetic to reduce his earbohydrate, owing 
perhaps to his dietary habits. There is a slight increase of fat intake in the diabetic group. 

+ Standard deviation. 

t Difference of two means. 

difference of two means 

$f, or standard error of difference 

¢ The rise in the incidence in the urban areas appears to be in proportion to the income per capita and 
the quantity of fats consumed. 





porarily by the protective increase in the pancreatic islets induced by the pancrea- 
totropic factor of the pituitary gland. 

2. Recent work has shown that in the normal animal the major portion of the 
carbohydrate eaten is stored as fat, 10 times as much being synthesized into fatty 
acids as is used to form glycogen.*® 

It is thought possible that in the obese state the stores of fat are filled to capacity, 
with the result that the proportion of the ingested carbohydrate which is normally 
turned into fat cannot be disposed of and is excreted as glucose. 


9. Young, E. G.: Brit. M. J. 2:897, 1941. 
10. Stetten, DeW., Jr., and Boxer, G, E.: J. Biol. Chem. 155:231, 1944. 
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According to this view, one should expect a high incidence of overweight dia- 
betics in a country where the people consume an excess of carbohydrate. On the 
contrary, one finds a preponderance of underweight persons. 

It is possible that in the tropics undernutrition among some and the low intake 
of fat generally produce the underweight diabetic, and in the western countries over- 
nutrition is responsible for the high incidence of overweight persons. 


SUMMARY 


The clinical pattern of diabetes as it occurs in a tropical country (Ceylon) pre- 
sents several important clinical variations, namely, the mildness of the disease, and 
the low incidence of acidosis and coma, peripheral vascular occlusive disease, and 
obesity. 

These variations are held to be due to the dietary habits of the people. 

The study of the dietary habits reveals that people of Ceylon consume a diet 
containing a higher proportion of carbohydrate (70%) and a lower proportion of 
fat (17.5%) than those of most western countries. 

As shown by Himsworth,* the consumption of a high-carbohydrate, low-fat diet 
increases the dextrose tolerance and the sensitivity to insulin. These two factors 
have a profound effect in modifying the severity of the disease. There is, thus, a 
preponderance of diabetics with the mild disease. The same factors operate to render 
the occurrence of ketosis and coma less frequent. 

The low-fat intake is reflected in the low incidence of obesity among the diabetics. 

The absence of hypercholesteremia, the low-fat intake in food, and the low inci- 
dence of obesity and hypertension probably constitute several of the factors which 
reduce the incidence of arteriosclerotic occlusive disease. 

Dr. W. G. Wickremasinghe, O.B.E., Director of Medical and Sanitary Services, Ceylon, 
gave permission for publication of this paper. 
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UR INTEREST in familial Hodgkin’s disease stems from the curious coin- 

cidence of the occurrence of fatal Hodgkin’s disease in man and wife. The man 

was found to have the disease in 1943 and died of it in January, 1945, at the age 

of 44; the wife had the disease in 1946 and died in February, 1949, at the age of 41. 
There was no blood relationship between the two. 

Thomas Hodgkin in 1832 described a symptom complex of superficial lymph- 
node enlargement, splenomegaly, cachexia, and anemia, with a fatal termination. 
However, only a few of the cases were of proved Hodgkin’s disease by present 
standards. Nevertheless, from those beginnings has grown a vast literature on the 
lymphoma group of diseases without conclusive results. There is still controversy 
concerning whether Hodgkin’s disease is a neoplasm or an infectious granuloma,’ 
although the laboratory and clinical findings suggest the infectious or viral nature 
of the disease. However, since a specific agent has not yet been determined, and 
since laboratory transmission to animals has failed,? perhaps cases of potential dis- 
ease may yet afford a good opportunity for fruitful etiological study. These potential 
cases are those in which one of identical twins has the disease and the other has not, 
or, as in our experience, those in which children have an inheritance potential from 
both sides of the family. 

Infectious factors, notably tuberculosis, were strongly considered in the earlier 
literature, and about 1900 the disease was even designated “Sternberg’s tubercu- 
losis.” However, this hypothesis was abandoned. Nevertheless, the coexistence of 


From the Binghamton City Hospital (Dr. Mazar) and the Veterans Administration 
Hospital, Bronx, N. Y. (Dr. Straus). 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Adminis- 
tration. 

1, Hodgkin’s Disease, editorial, J. A. M. A. 189:380 (Feb. 5) 1949. 

2. Chapman, E. M.: Studies in Hodgkin’s Disease: II. Unsuccessful Experiments to 
Transmit Hodgkin’s Disease to Dogs by Intralymphatic Injections, Proc. Soc. Exper. Biol. & 
Med. 33:572, 1936. 
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Hodgkin’s disease and tuberculosis is still considered more than coincidental.* 
Craver nicely summarized the rationale for an infectious origin *: 

We look on it as a process which gets its beginning as an inflammatory overreaction on the part 
of the lymph node structures to these various stimuli [infective agents], whatever they may 
be, among which the more important may be tuberculosis; a process which, once established, 
goes on of its own momentum and which in certain cases may go on further to a condition which 
at least resembles a true neoplasm, Hodgkin's sarcoma. 


In a similar vein, Jackson and Parker * regarded Hodgkin’s paragranuloma and 
granuloma as of infectious origin and were of the view that later in some percentage 
of cases they are transformed into a true neoplasm, Hodgkin’s sarcoma. In another 
communication by Craver * the high incidence of initial cervical-gland involvement 
by Hodgkin’s disease was attributed to nasopharyngeal and tonsillar infections, 
which acted as the precipitating infective stimuli. 

An etiological relationship to a Brucella organism has been commented on in the 
recent literature (1941). Forbus and Gunter,’ at five consecutive autopsies on 
persons with Hodgkin’s disease, were able to isolate Brucella organisms from a 
variety of the tissues. These organisms were virulent when inoculatéd into guinea 
pigs, reproducing typical guinea-pig brucellosis. The authors did not imply that the 
Brucella organism was per se the cause of Hodgkin’s disease, but they felt that there 
was a pathogenetic relationship. This work of Forbus and Gunter has, however, not 
been confirmed by other investigators, and the prevailing view is that the occurrence 
of Brucella in Hodgkin’s disease represents a purely accidental and not an etiological 
relationship. Diphtheroids and amebas have been incriminated etiologically in the 
older literature, but the data are unconvincing. An unexplained and inescapable 
coincidence has occurred with regard to Cryptococcus (Torula) infection and 
Hodgkin’s disease. In a recent (1950) survey of 60 cases of Cryptococcus infec- 
tions of the central nervous system, Mosberg and Arnold ® found five proved cases 
of Hodgkin’s disease. It is interesting that cryptococcosis also produces granu- 
lomatous lesions. 

Desjardins ® in 1934 felt that chronic infections of any kind appeared to be the 
more immediate causes of Hodgkin’s disease, provided there were the predisposing 
factors of hereditary tendency. Krumbhaar *° at about the same time concluded that 
the preponderance of evidence favors the infectious theory, with some promising 
support for inclusion of Hodgkin’s disease among the virus diseases. Hoster sup- 


3. Lemon, W. S.: Tuberculosis as an Etiological Factor in Hodgkin’s Disease, Am. J. 
M. Sc. 167:178, 1924. 

4. Craver, L. F.: Conferences on Therapy: The Treatment of Blood Diseases: IX. 
Polycythemia, Hodgkin’s Disease and Splenic Disorders, J. A. M. A. 118:297 (July 27) 1940. 

5. Jackson, H., Jr., and Parker, F., Jr.: Hodgkin’s Disease and Allied Disorders, New 
York, Oxford University Press, 1947, p. 14. 

6. Craver, L.: Lymphomas and Leukemias, J. A. M. A. 136:244 (Jan. 24) 1948. 

7. Forbus, W. D., and Gunter, J. U.: The Pathogenicity of Strains of Brucella Obtained 
from Cases of Hodgkin’s Disease, South. M. J. 34:376, 1941. 

8. Mosberg, W. H., Jr., and Arnold, J. G.: Torulosis of the Central Nervous System: 
Review of Literature and Report of Cases, Ann. Int. Med. 32:1153, 1950. 

9. Desjardins, A. U.: The Etiology of Lymphoblastoma, J. A. M. A. 108:1033 (Oct. 6) 
1934. 

10. Krumbhaar, E. B.: Is Typical Hodgkin's Disease an Infection or a Neoplasm? Am. 


J. M. Sc. 188:597, 1934. 
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ported the view ** that the disease belongs in the category of tumor-virus diseases, 
examples of which are well defined in the studies on experimental animals. This 
would put Hodgkin’s disease midway between the infectious granulomas of known 
causation and the so-called true cancers of unknown cause. 

In 1944 Grand * described cytoplasmic inclusion bodies in tissue cultures of 
lymph nodes affected by Hodgkin’s disease. Similar inclusion bodies were not 
present in normal nodes or in nodes from cases of related diseases such as leukemia 
or sarcoma. The inclusion bodies were similar to those observed in tissue cells 
infected by known viruses. Further, he was able to demonstrate that the cell-free 
filtrate of known Hodgkin’s-disease tissue would transmit the inclusion-body disease 
to normal tissue cells. Although Hoster and his co-workers have not been able to 
confirm Grand’s findings, they came to similar conclusions. They analyzed the 
particle populations and high-gravity centrifuged sediments of Hodgkin’s nodes 
and reported that the predominant particle sizes differed significantly from the 
particle sizes noted for nonneoplastic lymph nodes.** Bostick,* who worked along 
similar lines, made a cell-free filtrate of Hodgkin’s nodes and non-Hodgkin’s nodes 
and, by inoculation into embryonated chicken eggs, revealed a high egg mortality 
with the Hodgkin’s-node filtrate. This is supportive evidence for the presence of a 
filtrable virus. 

In a scholarly monograph Rous ** clarified the relationships of neoplastic viruses 
and carcinogenic agents. He postulated that the neoplastic viruses make normal cells 
become tumor cells ; that these viruses are specific for both the animal and the tumor 
type, and that they are recoverable from the tumor tissue. The carcinogens, in con- 
trast, are a wide variety of nonspecific agents, such as sunlight, heat, coal tar, hor- 
mones, chronic irritation, and pipe smoke. The carcinogens do not initiate but 
merely provoke the neoplastic change. Age and tumor susceptibility have been 
closely allied in animal experiments in cancer research, as brought out by Gross ** 
and Duran-Reynals.‘’? They convincingly demonstrated that the newborn mice can 
be fatally inoculated with leukemia-cell suspensions, and the newly hatched chicks 
with chicken-sarcoma suspensions, whereas the adult animal is definitely resistant. 
Resistance to the inoculation of tumor cells apparently develops promptly after birth 
and increases, reaching its peak with sexual maturity. Along the same lines is the 
“milk factor” originally described by Bittner.’* In well-controlled experiments mam- 
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mary carcinoma in mice has been transmitted from one generation to the next 
through the milk of the nursing female, and it was exterminated from families by 
the simple measure of foster nursing.*® These animal experiments, though not 
strictly applicable to the situation in human mammary cancer or Hodgkin’s disease, 
nevertheless cannot but suggest that there are infective factors and an inheritance fac- 
tor, both of which, when integrated, may produce the clinical disease as we know 
it.2° The clinical manifestations of Hodgkin’s disease have much in common with 
those of the infections: i. e., relapsing fever, leucocytosis or leucopenia,”* tachy- 
cardia, and production of granulomatous lesions akin to tuberculosis, cryptococcosis, 
amebiasis, and syphilis. Also, the occurrence of inclusion bodies in tissue-culture 
studies and the giant-cell formation ** suggest an infectious process. 

The occurrence of Hodgkin’s disease in husband and wife raises the question of 
transmission of the disease in man. There are several instances of such possibilities 
mentioned in the Hoster and Dratman monograph.** An assistant who attended a 
patient with Hodgkin’s disease died a month later of the same disease. Two cases 
are cited of surgeons who acquired the disease by accidentally inoculating their 
fingers during their surgical attendance on patients with Hodgkin's disease. 

The occurrence of Hodgkin’s disease in the infant or newborn child has been 
reported and brings up the question of placental transmission of the disease. Kas- 
don ** found only three reported cases of Hodgkin’s disease in infants, with definite 
Hodgkin’s disease in two of the mothers. On the other hand, he reported 40 preg- 
nancies in 29 mothers with definite Hodgkin’s disease, with no transmission of the 
disease to the infant. The disease ran its usual fatal course in the mothers. In 1926 
Priesel and Winkelbauer *° reported the case of an infant who died of the disease at 
the age of 4 months, the mother’s illness having received the diagnosis of Hodg- 
kin’s disease two months before. Leutkens *° in 1934 reported a case of exacerbation 
of Hodgkin’s disease during the post-partum period, with death in three months. 
The infant acquired the disease at 33 months of age. These reports are in the 
foreign literature, and their confirmation or follow-up is impossible. Davis recently 
reported on a mother with Hodgkin’s disease and her daughter who died at about 
6 months of age with the same disease.*’ 

That the familial incidence of Hodgkin’s disease is more frequent than can be 
expected by chance alone is commented on by numerous authorities (Desjardins ° 
Jackson and Parker *; Craver *). However, Goldman ** in an analysis of 212, cases of 
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Hodgkin’s disease found no familial incidence. Thirty-two cases of such familial 
occurrence have been gathered from the literature, including the 20 cases already 
assembled by Hoster.?* There was only one other case similar to ours, that is, a case 
of a husband and wife both having Hodgkin’s disease; Gordon ** reports such a 
case of a father, mother, and daughter. Sixteen of these 32 cases occurred in sib- 
lings ; 13 cases occurred in a parent and the offspring; five cases occurred in more 
distant relatives, cousins, for example. In each of 24 families there were two cases 
of Hodgkin’s disease; in six families there were three cases each, and in two 
families four closely related persons had the disease. Of passing interest is a recent 
report of leukemia occurring in husband and wife.*° 

The occurrence of the disease in twins is of interest. Peacocke * apparently 
was the first to report Hodgkin’s disease in identical twins; these children were 
4 years old. Charache * listed three sets of homologous twins in which only one 
of the children had Hodgkin’s disease. Macklin ** cited a set of homologous twins, 
with only one having Hodgkin’s disease. 

The coexistence of other lymphomatous diseases or neoplasms and Hodgkin’s 
disease has also been noted, but this is possibly more truly coincidental. Jackson 
and Parker * mentioned two patients with both Hodgkin’s disease and lymphatic 
leukemia. Dameshek * reported chronic lymphatic leukemia in twin brothers who 
died within three months of each other at the age of 56 years. One of us (S. A. M.) 
knows of a man aged 20 with Hodgkin’s disease. His great-uncle and a third 
cousin died of Hodgkin’s disease ; another great-uncle and an aunt died of leukemia. 
One of us (B. S.) had a male patient, aged 28, who died of Hodgkin’s sarcoma; a 
half brother currently has Hodgkin’s disease; his mother died of carcinoma of the 
breast and lung, and his father died of carcinoma of the colon. Craver ** reported 
a case of Hodgkin’s disease of the stomach simulating an x-ray-cured cancer of the 
stomach. At autopsy the presence of Hodgkin’s disease was confirmed, and a 
carcinoma of the colon was also observed. Another report is concerned with the 
coexistence of Hodgkin’s disease, mycosis fungoides, and carcinoma.’ One of us 
(B. S.) had a patient with Hodgkin’s disease whose father died of giant follicular 


lymphosarcoma. 
FAMILIAL CASES OF HODGKIN’S DISEASE 


1. Degen ®* knew of the case of a brother and sister with Hodgkin's disease. 


29. Gordon, M. H.; Gow, A. E.; Levitt, W. M., and Weber, F. P.: Recent Advances in 
the Pathology and Treatment of Lymphadenoma, Proc. Roy. Soc. Med. 27:1035, 1934. 

30. Street, W. W., and Allen, E. G.: Leukemia Occurring in Man and Wife, New York 
J. Med. 50:1621, 1950. 

31. Peacocke, G.: Hodgkin’s Disease Occurring in Twins, Dublin J. M. Sc. 120:85, 1905. 

32. Charache, H.: Tumors in One of Homologous Twins: Hodgkin’s Disease; Osteogenic 
Sarcoma, Am. J. Roentgenol. 46:69, 1941. 

33. Macklin, M. T.: An Analysis of Tumors in Monozygous and Dizygous Twins, with a 
Report of 15 Unpublished Cases, J. Hered. 31:277, 1940. 

34. Dameshek, W.; Savitz, H. A., and Arbor, B.: Chronic Lymphatic Leukemia in Twin 
Brothers Aged 56, J. A. M. A. 92:1348 (April 20) 1929. 

35. Craver, L. F., and Sunderland, D. A.: Hodgkin’s Disease and Carcinoma of the Colon, 
J. A. M. A. 114:1623 (April 27) 1940. 

36. Degen: Inaug. Diss., Greifswald, 1886; cited by Arkin, A.: Familial Mediastinal 
Lymphogranuloma, Am. J. M. Sc. 171:669, 1926. 








’ 


824 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


2. Murray *7 (quoting Muller, 1867) stated that all the children of a father who had ode: 
kin’s disease “were subject to enlargement of the lymph nodes.” 

3. According to Peacocke,*! Hodgkin's disease developed in both of 4-year-old twins after 
they had had measles and adenitis. 

4. Senator ** in the German literature also reported a case of twins. 

5. Bunting and Yates *® described a boy who died of Hodgkin’s disease at the age of 18 
years. Many years later his brother was similarly afflicted. 

6. Galloway *° reported on a woraan 33 years of age with Hodgkin’s disease. Her father had 
died of Hodgkin’s disease and her mother had polycythemia vera. 

7. Allan and Blacklock ** cited the cases of two brothers with Hodgkin’s disease. 

8. Arkin #2 wrote that in 1889 a man died at the age of 34 of a “mediastinal tumor” which 
he had had about a year. Twenty-one years later, in 1920, his nephew (brother’s son) died of 
mediastinal lymphogranuloma which he had had for about three and a half years. The son also 
displayed mediastinal lymphogranuloma and died in 1925, at the age of 27. The disease duration 
was three years. 

9. Priesel and Winkeibauer 25 described a 4-month-old infant who died of Hodgkin’s disease. 
Two weeks before term the mother’s illness was diagnosed as Hodgkin’s disease. Autopsy 
on the child revealed that the liver was invoived particularly, whereas the lymph-node involve- 
ment was slight. A midwife had noted many nodelike elevations in the placenta. From the 
predominant liver involvement the authors concluded that the disease was transferred across the 
placenta. 

10. Among 173 persons with Hodgkin’s disease (seen from 1913 to 1925 at Johns Hopkins 
Hospital), Burnam ** found that “there was an old man with Hodgkin’s disease, and his middle- 
aged nephew had the disease also.” 

11. Burnam 4° also wrote that “two brothers in their teens had Hodgkin's disease.” 

12. Koranyi ** mentioned two brothers who died of Hodgkin's disease. 

13. Branch 5 reported a case of congenital lymphoblastoma in a 2-month-old girl who died 
of an “acute abdomen.” Autopsy revealed a massive lymphocytic-cell infiltration of the kidneys, 
spleen, and intestine. No mention was made of any liver or marrow study or blood counts. 
In the original article no mention was made of the mother or family; however, later authors, 
Schwind #¢ and Charache,®* stated that the mother had demonstrable Hodgkin’s disease before 
the birth of the child, and both authors accepted the child’s diagnosis as Hodgkin’s disease. 
Hoster 2% lists this as one of his familial cases. From the original article it appears that Branch 
was thinking of a true leukemia as the likely diagnosis. 
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14, Chiari (cited by Branch *5) cited a case of generalized Hodgkin’s disease in an infant 
2 months old; its mother had had a prepartum biopsy specimen removed from a tumor mass 
in the axilla, and this showed Hodgkin’s disease. 

15. Desjardins ® cited the case of a young woman with Hodgkin’s disease, who, when asked 
why she was so exceptionally concerned about her condition, admitted that six years ago her 
only brother had died of the same illness. Desjardins in a recent communication 4? stated that 
among more than 5,000 cases of such conditions (Hodgkin’s disease and lymphosarcoma) he 
has found a considerable list in which one or more siblings, parent and child or children, and 
sometimes more distant blood relatives have suffered and died from the same condition. 

16, Gordon 2° described a young woman 18 years of age whose illness began with cervical 
Hodgkin’s disease of which she died in three years. Her father was reported to have died of the 
same disease five years previcus to its onset in the daughter. The mother contracted the disease 
during the daughter’s illness and died within a year. This is the most like our own case, that 
of a husband and wife with fatal Hodgkin’s disease. 

17. McHeffey and Peterson’s patients #8 were two brothers, aged 11 and 13, who displayed 
cervical Hodgkin’s disease within one week of each other. They died two years later, within a 
month of each other. Follow-up observations on this family in 1950 revealed no additional 
cases in the remaining six siblings, nor in their eight children. 

18. Kaplan 4 stated that “of particular interest is the case of a six-year-old boy under therapy 
for Hodgkin's disease. His father had Hodgkin’s disease and recently died in our Cancer 
Hospital.” 

19. Smith 5° wrote of a boy who died at the age of 14, after nine years of Hodgkin’s disease. 
His sister died of the disease at the age of 9 years. 

20. Uddstrémer 5! reported finding three cases of Hodgkin’s disease in one family, (two 
sisters and a cousin). Two years following the death of one sister, the cousin became ill, and 
four years later the other sister became ill, all of Hodgkin’s disease. 

21. Leutkens 26 described a mother who had an exacerbation of Hodgkin’s disease post 
partum and died in three months. The child exhibited Hodgkin’s disease at 33 months. 

22. Smith and Chapman °° followed a family of two sisters, a female cousin, and a great- 
uncle. One girl died in 1929 at the age of 23 years, after about five years of Hodgkin's disease. 
Her sister, aged 18 years, died in 1934, after having had the disease for four years. Their 
cousin, a girl 5 years old, died in 1929 after having had the disease nine months. Their great- 
uncle died in 1905, at the age of 13, of probable Hodgkin’s disease (large glands in the neck, 
emaciation, etc.). There were nine other siblings who were free from the disease. 

23. Warner °2 cited the case of a woman aged 46 with a mediastinal lymphadenoma. Her 
sister had lymphadenoma also. 

24. Gilbert 53 has seen a brother and sister, both with Hodgkin’s disease. The brother, a 
cheese maker in France, first became ill in 1924 at the age of 30, and he died of the disease 
three years Jater. His sister lived nearby, married another cheese maker, and moved to another 
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part of France. Her symptoms began in 1934 at the age of 34, and she was reported as 
receiving treatment and being alive in 1939. 

25. Hoster 2° reported on a man aged 33 who died of Hodgkin’s disease in 1915. His son 
had the disease in 1940 at the age of 28. 

26. Charache *2 told of a 15-year-old girl, with a neck swelling proved to be Hodgkin’s 
disease, who died in 1939 after 15 months of the disease. She was one of homologous twins, 
and the twin sister was in good health as of 1941. Her mother underwent cervical-gland biopsy 
in 1925, with a diagnosis of Hodgkin’s disease, and she died after three years of the disease. 

27. Jackson and Parker ® declared: “We have recently seen a 30-year-old man with proved 
Hodgkin’s granuloma. He had two brothers and one sister with the same disease.” 

28. Craver 54 reported the disease in four siblings. In 1933 a woman, aged 25, died of 
Hodgkin’s disease, after having had the disease for an observed duration of six months. In 
1938 another sister died at the age of 37, also of proved Hodgkin's disease. In 1944 a brother 
died of the disease that lasted six years; he was 35 years old. A sister was believed to have 
died of Hodgkin’s disease; however, there was no biopsy; clinically, she had generalized 
adenopathy. In 1940 the physician of one member of this family said that he suspected tubercu- 
losis or Hodgkin’s disease in all the patient’s five living sisters. 

29. Davis 27 stated: “During World War II at Walter Reed General Hospital a 28-year-old 
mother who had had Hodgkin’s disease for about three years delivered a baby girl who 
shortly after birth presented evidences of Hodgkin’s disease, and died in approximately six 
months. The follow-up of the mother is not known.” 

30. Craver 54 also reported on a mother and daughter who are currently receiving therapy at 
Memorial Hospital, New York, for Hodgkin’s disease. 

31. One of us (B. S.) had a 28-year-old male patient with Hodgkin’s sarcoma of three years’ 
duration. He died in June, 1951, at our hospital. A 38-year-old half brother on the mother’s side 
was receiving treatment for Hodgkin’s disease at Mount Sinai Hospital, New York, and was still 
alive in October, 1951. 

32. One of us (S. A. M.) knows of a 20-year-old man who has had Hodgkin’s disease for 
five years and who is currently receiving therapy and follow-up study at Jefferson Hospital, 
Philadelphia. His great-uncle died in 1943 at the age of 66, after having had Hodgkin’s disease 
for more than two years. His third cousin also died of Hodgkin’s disease about 1935 at the age 
of 8 years. 


POSSIBLE OR POTENTIAL FAMILIAL HODGKIN’S DISEASE 


A. Braun *® in 1912 reported three cases of malignant disease of the lymph nodes in a 
woman and her two brothers. Within six years one exhibited sarcoma of the mediastinum, 
another had a malignant lymphoma of the mesentery, and the third had “pseudoleukemia” which 
developed into a leukemia. This case brings out the difficulties in terminology because different 
authors, in different decades, in different countries, used different terms for what we now call 
Hodgkin’s disease. Wallhauser®® reported that there were 50 different names for it in the 
literature ! 

B. Smith ®° reported on a 10-year-old boy who died of Hodgkin’s disease in 1938. This was 
Smith’s Case 18. An identical twin brother was reported normal at the time of the publications. 

C. Von Braitenberg in 1938 (cited by Kasdon 2*) reported on an infant with signs of Hodg- 
kin’s disease disappearing at 1 month of age. He suggested the possibility of transmission of the 
disease from mother to child across the placenta. However, there is no clear evidence that the 
disease was present in the mother, and no pathologic changes were noted in the placenta. 

D. Macklin *? in 1940 reported Hodgkin’s disease in one of monozygous twins. Her Case 
10 was that of a 10-year-old boy for whom Hodgkin’s disease was diagnosed from a cervical- 
gland biopsy specimen in 1937. He had x-ray therapy and was living and well at the time of 
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Macklin’s publication. His identical twin also had enlarged glands, but the biopsy specimen 
was normal, and he was last reported living and well. 

E. Mazar and Straus in this article report fatal Hodgkin’s disease in husband and wife. 
There was no familial relationship between them. Their 15-year-old son had a recent biopsy 
of a prominent cervical gland which he had had for over two years. The tissue report by Dr. 
Victor Bergstrom (Binghamton, N. Y.) was as follows: “There seems to be an increase in the 
reticulum, which in some places amounts to fibrosis, and the reticulum is swollen. There are 
many eosinophils and an increase in lymphocytes, together with changes from the normal 
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lymph-node architecture. This whole picture could be explained on the basis of chronic 
lymphadenitis, but in view of the patient’s history it might represent the earliest stages of the 
disease.” 

F. Charache 82 reported on two sets of homologous twins, one of each having had Hodgkin’s 
disease and the other remaining in good health. 


REPORT OF CASES 
Case 1.—A 42-year-old man in 1943 noticed a painless lump in the left side of the neck, 
and further that his neck was getting larger around. Six months after this onset, he received 
four to five x-ray treatments to this lump, and it apparently disappeared. Subsequently, more 
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swellings appeared in the right side of the neck, but he was inclined to attribute them to bad teeth. 
In January, 1944, the swelling recurred in the left side of the neck, and hospitalization was 
advised. He was admitted to the Veterans Administration Hospital, Bronx, N. Y., on 
May 19, 1944, with the chief complaints of swellings of the neck, anorexia, weakness, and a 25-Ib. 
(11.3-kg.) weight loss over a six-month period. 

Physical examination revealed an undernourished, pale white man, not acutely ill. The 
temperature was 100 F.; the pulse rate, 100 and regular, and the respirations, normal. in the 
right submaxillary triangle there was a round, firm, movable node, measuring 2.5 by 2.0 cm. 
At the angle of the right jaw there was a smaller but fixed node, 1.5 by 2.0 cm. 
Occupying the major portion of the left anterior part of the neck was a large, firm, but non- 
adherent, mass, measuring 7 by 5 cm. There was fulness of the entire neck due to additional 
soft-tissue swelling. The thyroid was not palpable. The pharynx was normal with absent 
tonsils. There were a few small 1.0-cm. nodes in both axillae. The heart and lungs were 
considered normal, with a normal blood pressure. The liver and spleen were not palpable, and 
the abdomen was soft. Neurological examination revealed a slightly ataxic gait, with absence 
of patellar reflexes and the left Achilles reflex. There were areas of hyperalgesia over both 
lower extremities generally. 

Laboratory Data—A biopsy specimen of the left supraclavicular node revealed Hodgkin's 
disease with marked proliferation of the reticuloendothelial cells, which varied in size. Some 
of these were hyperchromatic. Lymphoid cells and plasma cells were present. There was an 
occasional hyperchromatic giant cell. The chest roentgenogram was reported as entirely normal. 
Roentgenograms of the entire spine and pelvis were normal. The red blood cell count was 
2,950,000, with 9.7 gm. of hemoglobin. The white blood cell count was 7,800, with 78% 
polymorphonuclear leucocytes, 19% lymphocytes, and 3% monocytes. 


Hospital Course——The patient was febrile throughout the hospital stay, with the temperature 
ranging from 99 to 104 F. He received 2,500 r through two portals to both sides of the neck, 
with a complete regression of cervical nodes. He also received physical therapy and supportive 
therapy with vitamins because of the severe polyneuritis of the legs. Because he continued to be 
febrile, irradiation of the retroperitoneal regions was done on empiric grounds. However, 
after 400 r, the patient had too much nausea to warrant further therapy. He continued to 
complain of generalized weakness, as well as weakness of the legs which prevented him from 
walking. He was discharged from the hospital on Nov. 5, 1944, with the diagnosis of a terminal 
stage. 

Terminal Hospital Admission—The patient was admitted to the Binghamton City Hospital 
on Nov. 22, 1944, and died on Jan. 7, 1945. During this seven weeks he was febrile, with daily 
spikes in temperature to 103 F. He was cachectic and had the usual terminal course. Unfortu- 
nately, there was no autopsy. 

Case 2.—The 41-year-old wife of the above patient was admitted to the Binghamton City Hos- 
pital in August, 1948, with the chief complaints of cervical-gland swelling, cough, dyspnea, and 
orthopnea., She gave a history of having noted a small infraclavicular swelling two years 
previously. Subsequently, other swellings appeared on the anterior and posterior walls of the 
chest and in both cervical regions. Her past history was noncontributory except for hysterectomy, 
appendectomy, and a perineal repair in 1940 and tonsillectomy a few years previous to that. 

Physical examination revealed a fairly well-developed woman in moderate respiratory distress. 
There were a few small palpable nodes on the left side of the face. In both cervical chains 
were numerous discrete, nontender nodes 1 to 2 cm. in diameter. The axillae also contained 
moderate node enlargements. The upper half of the anterior and posterior portions of the 
chest had scattered small nodes. The breasts were normal. The groins had prominent nodes 
2 to 3 cm. in diameter. The lower half of the right side of the chest was dull to flat to percussion. 
The heart was considered normal to percussion and auscultation, and the blood pressure was 
130/80. Examination of the abdomen revealed the liver to be palpable 2 cm. below the costal 
margin. The spleen was not palpable. The extremities were normal; there was no peripheral 
edema or cyanosis. 

Hospital Course——The right chest cavity was aspirated, and 1,600 ml. of yellow serous 
fluid was obtained. A biopsy specimen of the left infraclavicular node was taken, and the 
tissue report was as follows: “The specimen shows Hodgkin's disease of lymph node. There is an 
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unusually marked eosinophilia. The process has extended through the capsule in small areas. 
Mitotic figures are numerous. These changes indicate a sarcomatous type of growth. There 
are tubercle-like collections of epithelioid and giant cells. A Ziehl-Neelsen stain reveals no 
acid-fast organisms.” Other laboratory data were as follows: The red blood cell count was 
4,040,000, with 84% hemoglobin (13 gm. per 100 ce.). The white blood cell count was 10,150, 
with 85% polymorphonuclear leucocytes, 19% eosinophils, 11% lymphocytes, and 4% monocytes. 
The sedimentation rate was 24 mm. (Cutler, 1 hour). No abnormal cells were seen in the 
pleural fluid. A chest roentgenogram was reported to show “a dense shadow over the lower 
half of the right side of the chest; there are hazy rounded densities in both hilar regions. 
These could be due to enlarged glands. The conclusion is pleural effusion, possibly on the 
basis of the lymphoma group of diseases.” 

Interval Note—After her discharge from the hospital she had an unknown amount of x-ray 
therapy. From October to December, 1948, she was admitted three times to the Syracuse 
Memorial Hospital. Each time her temperature was elevated to the 100 to 102 F. range (oral). 
Itching and sweating were prominent symptoms. The recurring right hydrothorax was aspirated 
three times in amounts of 1,000 to 1,350 ml. She received nitrogen mustard (methyl bis or 
tris [2-chloroethyl] amine hydrochloride) therapy in increasing dosages; initially, three daily 
400-mg. doses were given intravenously ; later, four 600-mg. doses, and, still later, four 800-mg. 
doses. Each time she had symptomatic relief for about a month. However, the superficial 
lymphatic masses continued to grow, so that one mass in the groin was about 4 in. (10 cm.) in 
diameter. The liver remained large. The spleen became palpably enlarged. Her red blood cell 
count was sustained at 4,000,000 without transfusions, but her white blood cell count dropped 
from the 10,000 to 17,000 range to 3,000 after the larger doses of nitrogen mustard. She con- 
tinued te have eosinophilia (18 to 38%). 

Outpatient Care—She again came under our care in December, 1948, with marked dyspnea 
due to pleural reaccumulations. She was tapped four times at home, with the removal of 1,000 
to 1,500 ml. of serous fluid. 

Terminal Hospital Admission—She was rehospitalized from Jan. 11 to Feb. 12, 1949, during 
which time she was given x-ray therapy to the mediastinum along with general supportive 
therapy. Her hemoglobin concentration during this admission dropped from 56 to 28% and 
the red blood cell count from 2,850,000 to 1,170,000. White blood cell counts were 5,000 to 
10,000, with 80 to 85% polymorphonuclear leucocytes and 8 to 10% eosinophils. The right 
hydrothorax was aspirated three more times in 1,200 to 1,300-ml. amounts. For severe itching 
250 cc. of procaine hydrochloride (1:1,000) was given intravenously without relief. Her 
temperature was 100 to 102 F. orally until her death. Unfortunately permission for autopsy 
was again denied. 

COMMENT 


Marital Hodgkin’s disease may be viewed as a curious or fortuitous coincidence. 
The rarity of this occurrence would favor this view, since only two cases of a husband 
and wife, including this one, have been reported. However, the reports of 32 groups 
of cases of blood relatives with Hodgkin’s disease, a disease which is not common, 
raises the question of transmission more directly and demands a searching inquiry 
into etiological factors. Although no convincing evidence has been adduced for any 
specific infective agent as a causative factor in Hodgkin’s disease, the preponderance 
of present opinion suggests that it is a neoplastic disease probably initiated by an 
infectious agent, presumably a virus. The concept of Gross *’ that it is a “vertical 
epidemic,” referring to transmission of the disease agent from parent to offspring, 
is pertinent to the present discussion. This explanation has been suggested for the 
transmission of extraneous parasitic agents through successive generations, and it 
may be applicable here, especially since cases of sanguinous Hodgkin’s disease far 


57. Gross, L.: The “Vertical Epidemic” of Mammary Carcinoma in Mice: Its Possible 
Implications for the Problem of Carcinoma in General, Surg., Gynec. & Obst. 88:295, 1949. 
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outnumber the marital or accidental transmissions. The situation suggests the 
analogy of the milk factor of Bittner,“* which produces mammary carcinoma in 
mice; this is a well-demonstrated example of the vertical transmission of a malig- 
nant tumor due to an agent of viral nature. 


SUMMARY 

The occurrence of fatal Hodgkin’s disease in man and wife is reported. One of 
their two children is under observation for significant cervical adenopathy. 

The present concepts of the etiology are discussed. The preponderance of cur- 
rent opinion suggests that Hodgkin’s disease is a neoplasm initiated by an infectious 
agent, presumably a virus. 

The coexistence of Hodgkin’s disease with tuberculosis, brucellosis, cryptococ- 
cosis, and the viruses and their possible relationships are considered. 

The familial incidence is discussed, with an enumeration of 32 actual families 
and six possible or potential families with Hodgkin’s disease. 





Case Reports 


ASBESTOSIS ASSOCIATED WITH BRONCHOGENIC CARCINOMA 


ROGER STOLL, M.D. 
RICHARD BASS, M.D. 
AND 
ALFRED A. ANGRIST, M.D. 
JAMAICA, N.Y. 


OLLEB and Angrist* in 1942 reported two cases of bronchogenic carcinoma 
in association with pulmonary asbestosis. The first case of carcinoma of the 
lung in association with pulmonary asbestosis was reported in 1935 by Lynch and 
Smith.? In that year Gloyne reported two cases and in 1936 another.* Egbert 
and Geiger * reported one case in 1936. Nordmann °® presented two cases in 1938. 
One year later Lynch and Smith ® added another. Of these, six were of squamous- 
cell carcinoma, one of squamous-cell carcinoma with glandular features, two of 
oat-cell carcinoma, one of glandular carcinoma, and another of squamous-cell non- 
keratinizing carcinoma. The age of the patients ranged from 35 to 71 years, and 
the duration of exposure, from 19 months to 25 years. All but two had metastases. 
Freedom from exposure before death varied from four months to 15 years. We 
have found four additional cases not mentioned in the report by Holleb and Angrist.* 
Two cases reported by Koelsch’ in 1940 were in an ‘oral communication, and no 
details are known. Two more cases were reported by Linzbach and Wedler ® in 
1941, one of which was of a squamous-cell carcinoma in a man 61 years old, exposed 
for at least three years to asbestos; of the other, no details were known. 
In 1941 also Desmeules ® added two more cases to the literature, one of a man 
57 years old in whom alveolar-cell carcinoma was found and who had been exposed 


From the Departments of Pathology and Medicine (Dr. James R. Reuling, Director), 
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to asbestos for 25 years. The other was of a man of 50 with squamous-cell carcinoma 
who had been exposed for 22 years. Both had metastases to the pleura. 

Since 1941, a number of similar cases has been reported. In 1942 Homburger *° 
reported three cases in men 45, 43, and 49 years of age. In two, squamous-cell 
carcinoma was found; in the other, an anaplastic carcinoma. One had been exposed 
to asbestos for five years, another for 20 years. The duration of exposure in the 
third was not known. All three had metastases. In Homburger’s laboratory from 
1918 to 1938, in 4,137 autopsies, asbestosis was diagnosed in eight cases. Pulmonary 
carcinoma was found in four of these. 

Wedler ™ in 1943 collected 92 postmortem reports of cases of asbestosis from 
different parts of the world and found an incidence of 16% with associated 
pulmonary carcinoma. 

In 1947 Merewether ** reviewed the accumulated data over a period of 22 
years (1924 to 1946) in the “Annual Report of Chief Inspector of Factories in 
England.” In 235 cases asbestosis was found, and in 31 of these pulmonary carci- 
noma was also present, an incidence of 13.2%. The incidence of pulmonary 
carcinoma in the general adult population was 1.0%. 

Lynch and Cannon in 1948,?* reported that among 40 cases of asbestosis over 
a period of 18 years in their postmortem series a total of 3 cases of carcinoma of 
the lung was encountered, an incidence of 7.5%. Each of these three cases showed 
medium to advanced grades of asbestosis. 

Wyers in 1949 reported on a series of 115 cases of asbestosis. Pulmonary 
carcinoma was present in 17, an incidence of 14.8%. Squamous carcinoma was 
present in nine cases, oat-cell carcinoma in five, and columnar-cell carcinoma in one. 


REPORT OF CASE 


D. L., a white man 40 years old, was admitted to Queens General Hospital complaining 
of cough, fever, and weakness of two weeks’ duration. For four to five months prior to 
admission he felt weak and slightly anorectic, with a weight loss of about 10 Ib. (4.5 kg.). 
Two weeks prior to admission his weakness became more marked, and he began having a dry 
persistent cough which was nonbloody. He visited his local physician at that time and was 
found to be febrile. A roentgenogram was taken, and he was told he had viral pneumonia. He 
was treated with penicillin, sulfonamides, chloramphenicol (chloromycetin®), and aureomycin 
without a fall in temperature, and with persistence of the cough. His local physician then 
advised hospitalization. There was no history of previous illness. 

From 1925 to 1940 he had worked as a plumber but did not use asbestos in his work. 
In 1940 he obtained a job with the Works Progress Administration as a pipe coverer in 
which he worked with asbestos exclusively for one and a half years, For the next four and 
a half years he continued to work as a pipe coverer in a shipyard, where he again used asbestos 
only. During this time he was told to wear a mask while working but neglected to do so 
and complained that the smell always made him sick. 


10. Homburger, F.: Co-Incidence of Primary Carcinoma of Lungs and Pulmonary Asbesto- 
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12. Merewether, E. R. A.: Annual Report of the Chief Inspector of Factories, London, 
His Majesty’s Stationery Office, 1947. 

13. Lynch, K. M., and Cannon, W. M.: Asbestosis: VI. Analysis of 40 Necropsied Cases, 
Dis. Chest 14:874-880, 1948. 
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Physical examination revealed a well-developed, well-nourished, moderately ill white man 
lying in bed and coughing. Examination of his chest disclosed a slightly diminished percussion 
note with depressed breath sounds and occasional expiratory wheezes at the base of the right 
lung. There were no unusual findings in the heart, abdomen, extremities, or venous system. 

Laboratory Data—The temperature was 102.4; the pulse rate, 104 per minute, and the 
blood pressure, 120/76. The urine was normal. The hemoglobin concentration was 15.5 gm. 
per 100 cc. and the white blood cell count 10,000 per cubic millimeter, of which 75% were 
polymorphonuclear cells. The Wassermann reaction was negative, and blood chemical values 
were within the normal range. Examination of the bone marrow revealed clumps of malignant 
cells. An electrocardiogram was normal. 

A chest roentgenogram taken shortly after admission showed generalized, large discrete 
oval shadows of increased density throughout both lung fields indicative of pulmonary metastases. 
A bone survey revealed multiple osteolytic lesions in the cranial vault in the frontal and 
parietal regions. The long bones and pelvis showed no lesions. The appearance on retrograde 
urography and on a gastrointestinal series was normal. Proctoscopy revealed no abnormal 
findings. 

Throughout the patient’s hospital stay the temperature continued to range from 101 to 104 F. 
On the ninth hospital day he complained of numbness of the right arm, with definite weakness 
of the right peripheral facial nerve. There were no definite motor changes in the extremities. 
A spinal tap performed at this time revealed crystal-clear fluid under no increased pressure. 
The cell count was 0; sugar measured 72 mg., proteins, 28 mg., and chlorides, 115 mg., per 
100 cc. On the 28th hospital day the patient displayed Babinski’s sign with hyperreflexia 
on the right side. On the 31st hospital day a course of treatment with nitrogen mustard 
(methyl-bis or tris[2-chloroethyl]amine hydrochloride) was started and given for three days 
without improvement. His condition went gradually downhill, and he died on the 54th hospital 
day. 

The final clinical diagnosis was metastatic carcinoma to lung and bone, primary site 
unknown. 

Postmortem Observations—There were no adhesions or fluid in either pleural space. The 
pleural surface of the lung was studded with nodules varying to 2 cm. in diameter. These were 
yellow, slightly raised, and roughly rounded in outline. The cut surface of the lung showed 
these nodules to be scattered throughout both lungs and varying to 4 cm. in diameter. The 
right lower bronchus opened into a cavity about 2 cm. in diameter which was filled with 
necrotic material. The right upper bronchial site of tumor tissue was not discovered. 

Interstitial fibrosis was present throughout the lung, with areas of chronic pneumonitis. In 
addition, there was an area in the upper part of the middle lobe of the right lung which was 
dark red and noncrepitant, measuring about 2 cm. in diameter. This resembled infarct in the 
gross, but on microscopic section it was seen to be atelectasis and pneumonitis. At the upper 
pole of the right kidney, a nodule measuring 2 cm. in diameter was noted. This was raised, 
rounded, firm, and yellow. A similar nodule was observed in the lower pole of the left kidney. 
Several swollen nodules were seen scattered through the remainder of both kidneys. 

In each frontal lobe of the brain was seen an oval-shaped area, 2 cm. in diameter, containing 
small hemorrhages, which was slightly paler than the surrounding tissue. These areas were 
surrounded by a small area of softening. 

In the liver occasional small, white, discrete nodules were noted. The largest of these 
measured 0.5 cm. in diameter. 

The other organs appeared normal. 

Microscopic Study—The neoplasm was composed of loosely arranged cells, irregular in 
shape, varying in size, and staining quite markedly. Many mitoses were seen. There was no 
regular arrangement of these cells into any pattern. These cells were mingled in an unusual 
manner with plasma cells, lymphocytes, and fibroblasts, and many giant multinuclear cells 
were noted. Large areas of necrosis were seen throughout the luag. 

Typical club-shaped brown asbestos bodies were seen throughout the lung in the tumor 
and outside the tumor areas. 

Metastases observed in the kidneys, brain, and liver showed a similar histological appearance, 
including extensive areas of necrosis. 
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Chemical examination yielded 80 mg. of silicon dioxide per 100 gm. of ‘tissue. 
The final diagnoses were (1) anaplastic carcinoma of the lung with possibility of multi- 
centric origin, with metastases to kidney, brain, and liver, and (2) pulmonary asbestosis. 


COMMENT 


The diagnosis of pulmonary asbestosis is based primarily on a history of a long 
exposure to asbestos dust. The most consistent complaint is dyspnea. Other symp- 
toms are a chronic cough, weight loss, fatigue, and occasionally chest pain. Exami- 
nation of sputum may disclose asbestos bodies. A roentgenogram may reveal little 
or show a haziness only. 

In regard to.the mechanism of the malignant change in asbestosis, it is question- 
able whether the silicate in asbestos itself is directly carcinogenic or whether the 
silicate causes bronchiectasis with metaplasia due to irritation of the bronchial 
epithelium, thus leading to carcinoma. The former mechanism seems significant, 
since this high an incidence of carcinoma does not occur in other forms of silicosis, 
though they do tend to produce an equivalent degree of bronchitis and bronchiectasis. 


CONCLUSIONS 


A case of bronchogenic carcinoma in association with pulmonary asbestosis is 
presented. 

The importance of this association of carcinoma in cases of asbestosis is indicated 
from the review of the literature presented. 

This association emphasizes the hazards of industrial exposure, the compensa- 
bility of the cancerous process as well as the asbestosis, and the need of careful 


preventive measures. 





COARCTATION OF THE ABDOMINAL AORTA 
SIMULATING PHEOCHROMOCYTOMA 


JOSEPH W. GOLDZIEHER, M.D. 


H, EASTON McMAHON, M.D. 
AND 
MAX A. GOLDZIEHER, M.D. 
NEW YORK 


OARCTATION of the abdominal aorta is a distinctly rare entity. A search 
through the literature, both old and recent,’ has revealed only two cases, one 
reported by Steele *4 and one by Wang.? In both these cases a typical, chronic 
hypertensive picture was present. In the case reported by Steele there were wide 
fluctuations of pressure, depending in part on the state of nervous tension of the 
patient ; however, the pressure never dropped below 200/160. Death resulted from 
cerebral accident in the first instance and from congestive failure in the second. 
The following case presents a number of significant features which differ greatly, 
both clinically and theoretically, from those in the previously reported studies. 


REPORT OF CASE 


Mrs. N. H., a 45-year-old Palestinian woman, was referred to one of us (M. A. G.) by 
Dr. H. Zondek, with the clinical diagnosis of pheochromocytoma. 

The family history revealed that the patient’s father had died at the age of 78 of hypertensive 
heart disease and that one sister alsc had hypertension, 

The patient was in good health until the age of 34, when she had endometrial polyposis with 
menorrhagia. This condition was treated by radium castration at the age of 37. At this time, 
no mention of hypertension was made. She suffered severe menopausal complaints and headaches 
after this procedure and was treated more or less successfully with estrogen implantation. At 
the age of 39 hypertension was discovered, and the patient again sought medical advice because 
of certain “attacks” which had just developed. Her first attack consisted of nausea, vomiting, 
pressure in the neck, and temporary unconsciousness. Polyuria followed the attack. Such 
episodes occurred daily at times, while at other times she was free of symptoms for a period of 
weeks. Eventually her attacks formed two dissimilar patterns. One type began with a sensation 
of nuchal pressure, which then traveled around the left side of the chest, producing there a 
feeling of constriction. Simultaneously, severe pounding in the head would occur, followed by 
nausea, vomiting, and polyuria. Usually the patient was flushed during this type of attack. The 


From the Research Department and Medical Service, St. Clare’s Hospital. 
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other form began with a sudden shaking chill, followed by a cold sweat. Occasionally vomiting 
supervened. A blood sugar determination obtained during one of these spells was said to have 
been 65 mg. per 100 cc. During mild spells the systolic pressure would rise from 115 to 160 
mm. Hg, but with “real spells” pressures as high as 230 were recorded. At intervals between 
spells, normal blood pressure readings were obtained. 

The patient was hospitalized for observation and weight reduction; her weight was reduced 
by about 20 kg., but without any relief of the symptoms. Two histamine tests (not preceded by 
a cold pressor test) were said to have caused a rise in pressure from normal to high levels 
within one minute. 

With this history, the patient was referred to us at the age of 45, for confirmation of the 
diagnosis and surgical treatment. 

Results of Physical Examination—Physical examination revealed a dark,. obese, slightly 
plethoric woman, 5 ft. (152.4 cm.) tall and weighing 201.5 Ib. (91.4 kg.). The obesity was 
general, but more pronounced on the upper extremities and back. The skin was smooth, soft, 
and not damp. Hair distribution was normal except for a few coarse black chin hairs. The 
ocular fundi revealed some narrowing of the vessels, but little else of note. The thyroid was 
not palpable. The lungs were resonant to percussion and clear to auscultation. 

The heart could not be percussed satisfactorily because of obesity. The rhythm was regular; 
the rate varied from 85 to 92, and the heart sounds were of good quality. No murmur was 
present. There was no palpable thrill. At the time of the first examination, the blood presure 
was 160/100 in the right arm in the supine position. 

The abdomen was obese, and no masses or viscera were palpable. Pelvic examination dis- 
closed nothing abnormal. Neurological examination revealed the tendon reflexes to be slightly 
more active in the left arm than in the right arm. No other abnormal signs were elicited. 

Laboratory Data—The hemoglobin concentration was 12.4 gm. per 100 cc. There were 
4,340,000 red blood cells and 7,400 white blood cells per cubic millimeter, with 61% polymorpho- 
nuclear forms, 34% lymphocytes, 3% monocytes, and 2% eosinophils. The hematocrit was 41%. 
True blood sugar measured 90 mg.; urea nitrogen, 24.0 mg.; uric acid, 3.25 mg.; serum cho- 
lesterol, 320 mg.; calcium, 10.2 mg.; inorganic phosphate, 3.3 mg.; serum protein, 6.6 mg.; 
serum sodium, 327 mg.; serum chloride, 576 mg., and blood chloride, 471 mg., per 100 cc. 

The urine gave negative reactions for albumin and sugar. The sediment was not remarkable. 
The 17-ketosteroid excretion was 6 mg. per 24 hours. The basal metabolic rate was —14%. 

A chest roentgenogram (posteroanterior) revealed no abnormality of the bony cage. The 
lung fields were clear; the mediastinal and cardiovascular structures were not remarkable. 
Tomograms revealed an indefinite shadow in the adrenal region. 

The electrocardiogram showed normal sinus rhythm, with a rate of 62 a minute; the P-R 
interval was 0.16 second, and the QRS duration, 0.09 second. Left axis deviation and some 
notching of QRS complexes in standard limb leads were seen. The unipolar limb leads were 
normal; QRS and T waves tended to be low in unipolar chest leads V: to Ve. 

After her admission to St. Clare’s Hospital, the patient was tested with tetraethylammonium 
chloride and with piperoxan hydrochloride (benzodioxane). Blood pressure records during these 
two studies are shown in Figures 1 and 2. 

Course—In view of the negative reactions to tests with the two adrenolytic drugs just 
mentioned and despite the suspicious shadow seen on tomograms, we did not believe the diagnosis 
of pheochromocytoma was justified; the patient was advised against surgical treatment and was 
discharged from the hospital. Nevertheless, she demanded the surgical intervention for which 
she had been told to come to the United States and sought another opinion. At her insistence, 
an exploratory operation was performed by Dr. Rudolph Nissen on Dec. 28, 1949 at the Brooklyn 
Jewish Hospital. On exposure, the left adrenal gland was seen to be somewhat hypertrophied, 
but no mass was palpable or visible. One of the adrenal arteries and one of the veins were 
ligated, removal of the gland being deemed inadvisable. In exposing these vessels, an unusual 
picture was seen with regard to the abdominal aorta. This vessel was of normal caliber down 
to the point where the renal arteries branched off. At this point the artery narrowed to the size 
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of the iliac arteries, the stenosis being located at the level of the renal arteries. No attempt was 
made to resect this stenosis, because of the great difference in diameter and because of the 
danger of impairing the renal blood supply. 

A large system of distended collateral vessels which included the adrenal vessels was observed 
in this region, apparently accounting for the shadow appearing on the tomogram. 
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Fig. 1—Blood pressure curves obtained during tetraethylammonium chloride (TEAC) test. 
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Fig. 2.—Blood pressure readings obtained before, during, and after piperoxan hydrochloride 
(benzodioxane) test. 


The patient withstood the operation well and was free of attacks for two months. Thereafter, 
however, the attacks began to recur exactly as before. In view of the surgical findings, the blood 
pressures of the various extremities were compared. Both arms yielded readings of 170 to 180 
mm. systolic and 110 to 120 mm. diastolic. No reading could be obtained on the right lower 
extremity, whereas on the left readings as high as 300/180 were obtained. Attacks at this time 
resulted in pressures of the same order of magnitude as described previously. 
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COM MENT 


Together with the paroxysmal hypertension, the clinical picture of gastrointes- 
tinal symptoms, pallor and shivering, chest pain, pounding headache, and polyuria 
is fairly typical of the syndrome associated with intermittent hormone discharge 
from a pheochrome tumor. The low blood sugar level observed during one attack 
is at variance with the hyperglycemia and glycosuria usually associated with 
pheochromocytoma. A relatively slow, pounding pulse is usually described as 
accompanying paroxysmal hypertension due to pheochromocytoma, whereas our 
observations during several attacks disclosed a rapid and rather weak pulse. 

Figure 1 shows the blood pressure curves obtained during a test with injection 
of 400 mg. of tetraethylammonium chloride. It can be seen that the anxiety induced 
by the appearance of a syringe and by insertion of the needle into the vein brought 
on a precipitate rise of the blood pressure. However, the patient was unaware of 
the exact moment at which the injection was begun, and it is seen that no rise, 
and actually a slight fall, in blood pressure took place after the injection. The usual 
orthostatic hypotension was observed when the patient was permitted to sit up in 
bed 15 minutes after injection. 

Figure 2 shows the blood pressure readings obtained before, during, and after 
an injection of 20 mg. of piperoxan hydrochloride. This test was carried out at a 
time that the patient was in a hypertensive state, with the blood pressure fairly 
stable at 210/130 mm. Injection of 20 mg. of piperoxan hydrochloride over a 
period of 3 minutes was accompanied with a cold chill, shivering, and a rapid pulse, 
which were typical of those seen during her usual attacks. The injection failed to 
produce any precipitate drop of the blood pressure but decreased the systolic 
pressure by only 30 mm. over a period of 7 minutes following injection. Thereafter, 
the pressure remained fairly stable at 180/110 for 40 minutes, showing no sign of 
returning to its previous level. In a true case of pheochromocytoma a rise in blood 
pressure to the previous level is usually noted when the effects of piperoxan 
hydrochloride wears off. 

The reactions to these two tests must, therefore, be considered negative. The 
histamine tests, performed in another institution, were not preceded by cold pressor 
tests, and therefore the significance of their positive reaction is open to question. 
Furthermore, the rise observed by us preceding the injection of tetraethylammonium 
chloride and apparently induced by anxiety may offer an explanation for the mis- 
leading response to histamine. 

Coarctation of the aorta at the usual site is accompanied with a chronic, sustained 
hypertension. Detailed studies of coarctation in man, as well as of surgical coarc- 
tation in experimental animals, have shown that mechanical factors alone cannot 
explain the hemodynamic changes observed in this condition. Changes in renal 
dynamics have been suggested, but the recent studies of Harris and associates ‘* 
have failed to support such a theory. Other humoral factors have also been postu- 
lated, but proof for such substances has not been forthcoming. The case just 
reported does not simplify the already complicated picture of the dynamics of 
coarctation. The negative reactions to tests with adrenolytic drugs in this case 
weigh strongly against the possibility of an epinephrine-like humoral factor, at least 


4, Harris, J. S.; Sealy, W. C., and DeMaria, W.: Hypertension and Renal Dynamics in 
Aortic Coarctation, Am. J. Med. 9:734-746, 1950. 








GOLDZIEHER ET AL—COARCTATION OF AORTA 839 


in this case. Yet it is in just such a case, with a paroxysmal type of hypertension, 
that this humoral factor would be most likely to appear. Whether or not tests with 
adrenolytic drugs will yield information in the classic type of coarctation remains 
to be demonstrated. 

Location of the coarctation near the origin of the renal arteries would suggest 
strongly that some disturbance of renal dynamics was involved in the hypertension. 
However, hypertension associated with natural or artificial renal artery lesions is 
not of the paroxysmal type seen in this case. Unfortunately, it was not possible to 
carry out studies of renal function to elucidate this factor. 

No satisfactory explanation can be offered for intermittent hypertension in the 
presence of a static narrowing of the aortic trunk. It is, of course, entirely con- 
ceivable that the anatomical lesion and the clinical picture of paroxysmal hyper- 
tension were entirely coincidental. Even in these circumstances, however, the 
pathogenesis of the paroxysmal hypertension is no less obscure. 


SUMMARY 


A 45-year-old woman, presenting symptoms which resembled the clinical picture 
of pheochromocytoma, but showing negative reactions to tests with adrenolytic 
drugs, underwent surgical exploration and was found to have a coarctation of the 
abdominal aorta. 

The coincidence or possible correlation of the surgical findings with the clinical 
picture of paroxysmal hypertension is discussed. 








COMBINED ANTIBIOTIC THERAPY 


Report of a Case of Subacute Bacterial Endocarditis Reinfected with a Diphtheroid and 
Successfully Treated with Penicillin and Bacitracin 


ROBERT WALLACH, M.D. 
AND 
NORMAN POMERANTZ, M.D. 
NEW YORK 


INCE the introduction of antibiotics, considerable progress has been made in the 
treatment of subacute bacterial endocarditis. From the period of almost hopeless 
prognosis which prevailed before 1944 advance has been made to the stage where 
about 80% of the persons ill with this disease may be expected to respond success- 
fully to treatment. Penicillin, the agent first used successfully, remains the most 
widely used and the drug of choice. Efforts to reduce the failure rate further have 
been directed mainly to a search for other antibiotics with wider or different 
spectrums of antibacterial activity. Reports of the use of streptomycin and 
aureomycin have appeared in the literature and indicate some degree of success. 
Another approach to the reduction of the failure rate is the use of combinations of 
antibiotics to take advantage of a possible additive or synergistic effect. 

The first report of synergism between recent antibacterial agents appeared soon 
after the introduction of penicillin to medicine. In 1943 Ungar * reported on in vitro 
and in vivo animal experiments which showed synergism between penicillin and 
p-aminobenzoic acid and between penicillin and sulfapyridine against strains of 
Streptococcus hemolyticus and Staphylococcus pyogenes var. aureus. Several 
investigators * have shown in vitro synergism between penicillin and sulfonamides 
against Salmonella typhi (Eberthella typhosa). More recently, synergism between 
penicillin and the newer antibiotics has been demonstrated. In 1948 Eagle and 
Fleischman * reported on the synergistic action between penicillin and bacitracin in 
rabbit syphilis. In 1949 Bachman * showed by in vitro studies that penicillin and 
bacitracin exert a synergistic rather than an additive effect. In 1950 Johnson and 
Meleney * presented several in vitro studies which showed synergism in the action 
of penicillin and bacitracin and gave three illustrative cases. Most of the preceding 
work has been done in the laboratory in the test tube and animal. In this paper we 
wish to present a case which shows the successful use of penicillin and bacitracin 
synergism clinically. 


1. Ungar, J.: Synergistic Effect of Para-Aminobenzoic Acid and Suiphapyridine on Peni- 
cillin, Nature, London 152:245, 1943. 

2. Bigger, J. W.: Synergic Action of Penicillin and Sulphathiazole on Bacterium Typhosum, 
Lancet 1:81, 1946. 

3. Eagle, H., and Fleischman, R.: Therapeutic Activity of Bacitracin in Rabbit Syphilis 
and Its Synergistic Action with Penicillin, Proc. Soc. Exper. Biol. & Med. 68:415, 1948. 

4. Bachman, M.: Symposium on Antibiotics: In Vitro Studies on Possible Synergistic 
Action Between Penicillin and Bacitracin, J. Clin. Invest. 28:864, 1949, 

5. Johnson, B. A., and Meleney, F. L.: Studies on the Synergism Between Bacitracin and 
Penicillin: Correlation of in Vivo with in Vitro Results, Ann. New York Acad. Sc. 53:42, 1950. 
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This patient was treated intermittently, first with penicillin, then aureomycin, 
and later streptomycin. Each of these agents proved to be unsuccessful. Permanent 
sterilization of the blood stream was finally achieved by the combined use of peni- 


cillin and bacitracin. 
REPORT OF CASE 


H. B., a 28-year-old white woman, was admitted to the New York Polyclinic Medical School 
and Hospital on Sept. 7, 1948, because of malaise and joint pains of six weeks’ duration and 
two blood cultures positive for Streptococcus viridans. 

Four years before this admission she had had an episode of malaise, joint pains, and daily 
temperature elevations which was diagnosed as rheumatic fever. No murmurs were heard at 
that time. Tonsillectomy was done shortly thereafter. Four months before this admission, after 
some dental work (fillings), malaise and joint pains recurred. Six weeks before admission she 
consulted her physician, who then found daily temperature elevations to as high as 101 F., 
hypochromic anemia, an elevated sedimentation rate (29 mm. in one hour, Cutler method), and 
an elevated white blood cell count of 21,000, with 90% neutrophiles and 10% lymphocytes. A 
blood culture taken on Aug. 13, 1948, was reported 19 days later as positive for Str. viridans. 
A second blood culture taken on Sept. 4 was reported seven days later as positive for the same 
organism. She was admitted to the hospital on Sept. 7. 


TasLe 1.—Results of in Vitro Sensitivity Studies 








Amount 
Necessary 


for 
Inhibition, 
Units 


Date Antibiotie 


Penicillin G 
Streptomycin 
Aureomycin 
Bacitracin 
Penicillin O 


Penicillin G 
and bacitracin 








First Hospital Admission, Sept. 7 to Oct. 16, 1948.—Results of physical examination were 
normal except for a short, soft, transient, systolic murmur at the apex. Laboratory studies 
showed a moderate anemia, the red blood cell count being 3,400,000 and the hemoglobin concen- 
tration 66%. The white blood cell and differential counts were normal. The results on urinalysis 
were normal. The Kahn reaction was negative. The sedimentation rate was 37 mm. in one hour 
by the Westergren method. A blood culture taken on the day of admission was positive for Str. 
viridans. Although the physical signs were minimal, the three blood cultures were conclusive. 
It was decided to treat her with large doses of penicillin. She received 1,200,000 units of penicillin 
daily for 13 days, then 2,400,000 units daily for 10 days, followed by 3,000,000 units daily for 
16 days. Administration was by the intramuscular route at two-hour intervals. On only one 
occasion during treatment was a rectal temperature of more than 100 F. recorded. Two blood 
cultures taken during treatment showed no growth. When discharged, she stated that she 
felt well. 

Seven blood cultures taken at monthly intervals during the next seven months all showed 
no growth. The patient remained well and gained weight until early April, 1949, when she again 
complained of malaise. A blood culture taken on April 13 was reported 19 days later as positive 
for a diphtheroid. In vitro sensitivity studies showed it to be sensitive to 10 units of penicillin 
G, 10 ¥ of streptomycin, or 1.56 y of aureomycin per cubic milliliter of medium. The patient was 
admitted to the hospital for the second time on May 28, 1949. 

Second Hospital Admission, May 28 to July 1, 1949.—Again results of physical examination 
were not remarkable except for the the presence of a soft, short, transient, systolic murmur at 
the apex. Laboratory studies showed a mild anemia. The white blood cell count, differential 
count, sedimentation rate, and results of urinalysis were normal. Of five blood cultures taken 
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in the hospital before therapy, one was reported as positive for a diphtheroid. Unfortunately, 
the remainder were discarded at the end of only one week. Since in vitro studies at this time 
showed the organism to be most sensitive to aureomycin, this drug was used. She was treated 
for 29 days with aureomycin by the oral and the intravenous routes in varying doses as shown in 
the Chart. Oral administration was at four-hour intervals; intravenous administration, twice 
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Clinical course of patient with subacute bacterial endocarditis reinfected with a diphtheroid 
and successfully treated with penicillin and bacitracin. 


daily. An aureomycin blood level of 5.5 y was noted in a sample taken two hours after an oral 
dose. Toxic reactions were moderately severe, consisting of nausea and vomiting and, to a less 
extent, diarrhea. Intravenous administration of aureomycin usually resulted in thrombophlebitis, 
with resultant mild temperature elevations. After discontinuation of use of the drug, the patient 
felt well and was discharged from the hospital. 
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One week after discharge blood cultures taken on July 7, 8, and 9 were reported as positive 
for the same organism. The patient was admitted for the third time on July 19, 1949. 

Third Hospital Admission, July 19 to Aug. 13, 1949—Results of physical examination were 
unchanged. Laboratory studies showed that the anemia had progressed, the red blood cell count 
being 3,030,000 and the hemoglobin concentration 58%. The white blood cell count, differential 
count, sedimentation rate, and results of urinalysis were normal. Since organisms which show 
a sensitivity of up to 10 7 of streptomycin per cubic milliliter may be expected to respond to this 
antibiotic in vivo,® it was decided to try this drug next. The patient was treated with dihydro- 
streptomycin, 4 gm. daily for 21 days. The drug was administered at six-hour intervals. Blood 
streptomycin levels determined on two occasions were adequate (Table 2), Two blood cultures 
taken before treatment was started were positive; one taken during treatment was negative, 
and a second taken during treatment was positive. She received one transfusion of 500 ml. of 
whole blood. When discharged, the patient felt well. 

A blood culture taken nine days after discharge, on Aug. 24, 1949, was reported as positive 
nine days later for the same organism. Sensitivity studies using penicillin O showed the organism 
to be inhibited by 1.56 units per cubic milliliter of medium. Although this still indicated a relative 
insensitivity, it was considerably less than the insensitivity to penicillin G. The patient was 
admitted to the hospital for the fourth time on Sept. 12, 1949. 


TABLE 2.—Antibiotic Blood Levels 








Blood Level, 
Date Antibiotic ‘ Units 


8/ 4/49 Streptomycin 75 


8/11/49 Streptomycin 


9/16/49. Penicillin O 


9/29/49. Penicillin G 


$ Rok re cars aero 


10/14/49 Penicillin G 


Fourth Hospital Admission, Sept. 12 to Nov. 8, 1949.—Again, the only positive physical find- 
ing was the murmur heard on previous admissions. Acceleration of the heart rate with adminis- 
tration of amyl nitrite momentarily increased the intensity of the murmur. Labcratory studies 
showed only a moderate anemia. On the third hospital day treatment with carinamide, 24 gm. 
daily, was begun. On the fourth day administration of crystalline penicillin O, 6,000,000 units 
daily, was started. This drug was given intramuscularly at two-hour intervals. On the 11th day 
the supply of crystalline penicillin O was exhausted. Since penicillin O procaine was available, 
it was substituted in a dose of 2,500,000 units every eight hours. On the 14th and 15th days the 
patient had increasingly severe reactions following each penicillin injection. These were charac- 
terized by apprehension, palpitations, increased sweating, and rapid pulse. Finally, an especially 
severe reaction, accompanied with a short period of loss of consciousness, made us suspect that 
she was having procaine reactions. She was receiving 950 mg. of procaine base with each injection. 
(Later injections of procaine hydrochloride confirmed our suspicions.) On the 16th day penicillin 
G was substituted, with administration of 6,000,000 units daily in divided doses every two hours. 
On the 18th day a blood culture which had been taken nine days before was reported as positive 
for the organism. Blood penicillin determinations on the 18th day did not show adequate levels 
(Table 2). The use of carinamide was discontinued because of vomiting. On the 26th day the 
penicillin dosage was increased to 12,000,000 units daily. On the 28th day, as more of the anti- 


6. Wallach, R., and Pomerantz, N.: Streptomycin in the Treatment of Subacute Bacterial 
Endocarditis, New England J. Med. 241:690, 1949, 
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biotic became available, the daily dosage was increased to 24,000,000 units. On the 33d day a 
blood penicillin determination showed a level of 28 units per cubic milliliter. This was just three 
times the level necessary for in vitro inhibition and was considered inadequate. In vitro sensi- 
tivity tests repeated and extended at this time showed a marked synergism in the activity of 
penicillin and bacitracin.? Whereas separately 10 units of each was required for inhibition, in 
combination 1 unit of each was sufficient. (The unusually low sensitivity of this diphtheroid was 
confirmed by repeated tests.) On the 36th day a blood culture made eight days before was 
reported as positive. Accordingly, on the 37th day, the dose of penicillin G was reduced to 
6,000,000 units daily and bacitracin, 80,000 units daily, was added. The bacitracin was given 
intramuscularly at six-hour intervals. Daily urinalyses were done to watch for nephrotoxic 
effects. On the 41st, 42d, and 43d days (the 5th, 6th, and 7th days of bacitracin therapy) 
albumin appeared in the urine. On the 45th day (8th day of bacitracin therapy) nausea and 
vomiting occurred, and, although the results of urinalyses had become normal, we thought that 
these symptoms might be due to the bacitracin. Therefore, the amount of bacitracin given was 
reduced to 30,000 units daily and the amount of penicillin increased to 12,000,000 units daily. 
On the 47th and 48th days (10th and 11th days of bacitracin therapy) albumin reappeared in 
the urine and was accompanied with granular casts. Nausea and vomiting increased. The 
bacitracin therapy was discontinued.® Penicillin treatment was discontinued the next day, During 
the preceding two weeks, daily temperature elevations had occurred. This was attributed, at 
least in part, to inflamed, indurated areas in the buttocks which resulted from the numerous 
injections (more than 550 in 45 days). Results of urinalyses became normal four days after 
discontinuation of bacitracin therapy. During the 10 days following cessation of therapy a 
temperature of more than 100 F. was recorded only once. The patient appeared brighter and felt 
much improved. She was discharged from the hospitai on the 58th day. 

Eighteen months later, at the time of this report, the patient is well, without complaints, and 
able to work. Blood cultures taken at approximately monthly intervals have been negative. 


COMMENT 


The success of combined antibiotic therapy in this case prompted us to look for 
a reason for this. We were particularly interested in determining whether various 
antibiotic combinations showed synergism, and, if so, to what extent. Toward this 
end we selected several strains of bacteria commonly found in blood-stream infec- 
tions and subjected them to in vitro sensitivity tests against individual antibiotics 
and combinations in various concentrations. Results of one such test are shown 
in Table 3, and the results of others are tabulated in Table 4. Sensitivity tests were 
done by the serial-dilution method on 24-hour broth cultures and read at the end 
of 48 hours. This almost always proved to be the bactericidal level. The minimal 
effective inhibitory concentration of each of a pair of antibiotics was determined 
when used individually and when used in combination. The minimal concentration 
of antibiotic needed for inhibiton when used in combination was then expressed as 
a fraction of that antibiotic necessary for inhibition when used alone. The sums of the 
fractions of each pair of antibiotics in combination are given in columns 13 and 14 
of Table 4 and are an expression of the relative antagonism or synergism which 


7. Bacitracin was discovered by B. A. Johnson, H. Ankler, and F. L. Meleney in the culture 
of a strain of Bacillus subtilis in 1943 and reported in 1945 (Science 102:376, 1945). The paren- 
teral use of bacitracin was first reported in 1948 (Meleney, F. L., and others: Ann. Surg. 
128:714, 1948). 

&. Zintel, H. A.; Ma, R. A.; Nichols, A. C., and Ellis, H.: The Absorption, Distribution, 
Excretion, and Toxicity of Bacitracin in Man, Am. J. M. Sc. 218:439, 1949, 

9. The bacitracin used in this case came from Lots B48111205 and B49051405. The L.D.. 
for a 20-gm. mouse by intraperitoneal injection for each of these lots is 296 and 340 units, 
respectively. 
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results from the use of a particular combination of antibiotics against a particular 
organism. Antagonism is indicated by a number greater then 1, while synergism is 
shown by a number less then 1, the degree of synergism being inversely proportional 
to the number. 

Our results show that combinations of penicillin and streptomycin and of peni- 
cillin and bacitracin acted synergistically against the organisms tested. It is further 
apparent that the degree of synergism of each of these combinations is approximately 
equal for each organism tested. 


TABLE 3.—Results of Sensitivity Tests on Enterococcus 








Penicillin Sensitivity Test: 
Final concentration of penicillin, units/ml 
Growth at end of 48 hr. 
Bacitracin Sensitivity Test: 
Final concentration of 
Growth at end of 48 hr 
Combined Penicillin and Bacitracin Sensitivity Test: 


Penicillin, units/eu. ml. medium 
Bacitracin, units/eu. ml. medium 


+e 


bacitracin, units/ml 


ecottto +H 
on 








+ indieates growth at end of 48 hours, and 0, no growth at end of 48 hours. 


Taste 4,.—Results of Sensitivity Tests on Various Bacteria 
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*M.I.C. is the minimal inhibitory concentration in units. 


An objectionable feature in the parenteral use of bacitracin is the high incidence 
of nephrotoxicity.* This undesirable side-effect is in part dependent on the amount 
of the agent used. The nephrotoxicity for human beings of different batches of this 
material is variable and has been found to correlate with the toxicity for mice. Since 
our use of the drug, material with lower mouse toxicity has been produced and found 
to give fewer toxic reactions in human beings.’® We believe that parenteral admin- 
istration of bacitracin might be of greatest value when the antibiotic is used in 
smaller amounts in combination with penicillin for its enhancing effect. 


10. Meleney, F. L., and Johnson, B. A.: Seminar on Antibiotics: Bacitracin, Am. J. Med. 
7:794, 1949. 





A. M. A. ARCHIVES OF INTERNAL MEDICINE 


SUMMARY 

A report is made of a case of subacute bacterial endocarditis reinfected with a 
diphtheroid and successfully treated with a combination of penicillin and bacitracin 
given parenterally. 

In vitro sensitivity tests, using combinations of penicillin and streptomycin and 
of penicillin and bacitracin, showed synergism against the organisms tested. 

A suggestion is made that parenteral treatment with bacitracin might be of value 
when bacitracin is used in lower dosage in combination with penicillin for its 
enhancing effect. 

45 W. 54th St. (Dr. Wallach). 


The bacitracin used in these studies was supplied by Dr. Lawrence W. Smith, Medical 
Director, of the Commercial Solvents Corporation, Terre Haute, Ind. 
Mrs. Seyedeh Gettner assisted in the bacteriological studies. 














News and Comment 


ANNOUNCEMENTS 


American Heart Association Annual Meeting and Scientific Sessions.—The Twenty- 
Eighth Annual Meeting and Twenty-Fifth Scientific Session of the American Heart Association 
will be held at the Hotel Statler in Cleveland from Thursday, April 17, to Sunday, April 20, 
1952. Although scheduled in previous years to precede the annual meeting of the American 
Medical Association, the American Heart Association sessions will be held for the first time in 
connection with the annual session of the American College of Physicians. 

The American Heart Association Scientific Sessions will include morning and afternoon 
sessions on Friday, April 18, and Saturday, April 19. As another departure from previous 
practice, arrangements will be made for a special session for presentation of papers dealing with 
the basic-science aspects of cardiovascular disease. 

Dr. Irvine H. Page, Chairman of the Program Committee, has announced that all those 
wishing to present papers at the Scientific Sessions should submit abstracts before Jan. 1, 1952. 
Each abstract should not exceed 300 words and should be sent to Dr. Page in triplicate at the 
Cleveland Clinic, 2020 E. 93d Street, Cleveland 6. 

The Annual Dinner will be heid on Friday evening, April 18. The annual meeting of the 
Assembly, the delegate body of the Association, will be held on Thursday, April 17. The 
Scientific Council, composed of physician members who guide the Association’s medical and 
scientific program and policies, will meet on Sunday, April 20. 

Preceding the Annual Meeting, the Staff Conference of Heart Associations, composed of 
staff members of affiliates of the American Heart Association, will meet on Wednesday, April 16. 
On Friday, April 18, paralleling the first day of Scientific Sessions, a special program of reports 
and demonstrations of research, education, and community service activities, and a popular 
review of scientific progress in the cardiovascular field will be presented for lay members of the 
Assembly and other laymen attending. 

Room reservations should be made with the Housing Bureau, Mrs. Louise D. Perkins, 511 
Terminal Building, Cleveland. 


Award for Outstanding Research in the Field of Infertility—The American Society 
for the Study of Sterility announces the opening of the 1952 contest for the most outstanding 
contribution to the subject of infertility and sterility. The winner will receive a cash award 
of $1,000, and the essay will appear on the program of the 1952 meeting of the Society. Essays 
submitted in this competition must be received not later than March 1, 1952. For full particulars 
concerning requirements of this competition, address The American Society for the Study of 
Sterility, 20 Magnolia Terrace, Springfield, Mass. 


Positions Open in United States Air Force.— The United States Air Force has 
announced that positions are open in the following classifications: doctors of medicine, medical 
research and allied science specialists, physical and occupational therapists, medical supply and 
administration specialists, environmental and industrial hygiene engineering specialists, dietitians, 
and nurses. Men and women who are interested in any of the specified professions are invited 
to write to the Air Surgeon, Headquarters First Air Force, Mitchel Air Force Base, New 
York. 

STANDARD NOMENCLATURE OF DISEASES AND OPERATIONS 


Fourth Edition 


The American Medical Association announces the publication of the Fourth Edition of 
“Standard Nomenclature of Diseases and Operations.” Changes in the new edition have been 
as much as possible kept to a minimum. Nevertheless, advancing knowledge has made necessary 
a complete revision of the section on the psychobiologic unit, diseases of the hemic and lymphatic 
systems, and tumor etiology. A completely new feature of this edition is the inclusion of code 
numbers ot the International Statistical Classification of Diseases, Injuries, and Causes of Death, 
parenthetically in the body of the book, and a cross reference of International and Standard 
code numbers as an appendix. The new edition is being published for the Association by The 
Blakiston Company (Philadelphia) and will be available Jan. 2, 1952. 
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Book Reviews 


Heart Disease in Pregnancy. By A. Morgan Jones, M.B., F.R.C.P. (London). Price, $1.50. 
Pp. 57, with 6 tables and 4 plates. Grune & Stratton, Inc., 381 Fourth Avenue, New York 
16, 1951. 


This is a modest monograph which puts together in easily readable form a concise description 
of current ideas in regard to the management of heart disease in pregnancy. 

Beginning with Macdonald’s book of 1878, “The Bearings of Chronic Disease of the Heart 
upon Pregnancy, Parturition and Childbed,” it traces the pathways by which knowledge of this 
complication of pregnancy has been developed since then. A great deal of the advance made 
has been due to workers in the United States who have studied heart disease in pregnancy by 
clinical observation and, more recently, by physiologic studies which have revealed the peculi- 
arities of the normal circulation in pregnancy and how these may be modified by an imperfect 
circulatory apparatus. The result is gratifying. It is pleasant to have on record such a story 
of progress told in an engaging style. It is pleasanter to learn how modern medicine has added 
a significant chapter to a subject which is as old as woman, so that today an expectant mother— 
even with an advanced type of heart disease—can be piloted through her child-bearing course 
with increasing safety and assurance. 


Tuberculosis in Iceland. By Sigurdur Sigurdsson, Medical Director of Tuberculosis Control, 
Iceland, and Director of the Health Center, Reykjavik. Price, not given. Pp. 86, with tables 
and charts. United States Government Printing Office, Washington, D. C., 1951. 


This monograph is a detailed statistical study of the epidemiology of tuberculosis in Iceland. 
Dr. Sigurdsson presents in an interesting manner the topographic, racial, and sociological prob- 
lems of the island as they influenced the development of this study. Tuberculosis prior to 1911, 
tuberculosis since 1911, tuberculosis in domestic animals, tuberculosis control, case-finding. sur- 
veys, mass surveys, and general discussion and conclusions are presented in successive chapters. 
The many problems and the voluminous amount of work inherent in such a project ‘are well 
illustrated. These chapters will be of interest to persons concerned with the epidemiology of 
tuberculosis, and they will be stimulated to continue in their efforts, which at times seems 
hopeless, in this important field. 


Incontinence in Old People. By John C. Brocklehurst, M.D. Foreword by Stanley Alstead, 
M.D. Price, $6.50. Pp. 191, with 62 illustrations. Williams & Wilkins Company, Mt. Royal 
and Guilford Aves., Baltimore 2; U. S. agents for E. & S. Livingstone Ltd., 16 and 17 
Tevoit Flace, Edinburgh 1, Scotland, 1951. 


Monographs are becoming more and more specialized, and here is one restricted not only to 
incontinence but to incontinence in the aged. However, as there are more and more old persons, 
special geriatric literature is bound to accumulate, and no doubt it will be useful. The present 
monograph is handsomely prepared and covers not only the anatomy and physiology of the 
bladder but also descriptions of the author’s special procedures and apparatus. 


Patterns of Disease cn a Basis of Physiologic Pathology. By Frank L. Apperly, M.D. 
(Oxford), D.Sc. (Melbourne), F.R.C.P. (London), Professor of Pathology, Medical College 
oi Virginia. Price, $8. Pp. 4567 with 50 figures and 37 charts. J. B. Lippincott Company, 
227-231 S. 6th St., Philadelphia 5, 1951. 


Apperly presents an interesting attempt to compress what is known of the physiology of 
pathology into a single volume. Its basis is a course of lectures the author gave at the Medical 
College of Virginia. 

The field covered is so wide—embracing every system of the body and all fundamental 
pathology—that summary descriptions are used frequently. The result is that one feels as though 
one were learning a great many facts from a positive, dogmatic teacher and, indeed, that an 
understanding of physiologic pathology is much simpler than many persons seem to find it. 

Students will enjoy the book. They will appreciate the assured style in which it is written, 
its contents, which are arranged according to an easily understood system, and its index, by 
which almost any subject can be readily attacked. On the whole, it promises to achieve con- 
siderable popularity and to become a widely used text. 
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(50 mg.) on the same schedule, 
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SEX EDUCATION 


BOOKLETS 


@ FOR YOUNG PEOPLE 
Parents will find the help they are seeking in this modern 


series of pamphlets by Dr. Thurman B. Rice. 


Being a physician, 


biologist and teacher, as well as the father of a family, Dr. Rice 
is well equipped to deal with this difficult subject properly and 


helpfully. 


THE AGE OF ROMANCE 





THOSE FIRST SEX QUES- 
TIONS 


For the parents of very young 
children. Answers to the 
groping questions of the lit- 
tlest ones. 40 pages. 25 cents. 


THE STORY OF LIFE 

For boys and girls ten years 
of age, telling them how the 
hima come to plants and 
uman parents. 36 pages. 25 
cents 


HOW LIFE GOES ON 

For girls of high school age. 
Their role as mothers of to- 
morrow. 44 pages. 25 cents. 


IN TRAINING 

For boys of high school age, 
interpreting their adolescent 
development in terms of ath- 
letic and other achievements. 
50 pages. 25 cents. 


For young men and women, 
dealing with the problem as 
a unit for both sexes. 44 
Pages. 25 cents. 


25¢ each 
Set of five in 
file case, $1.00 


@ FOR ADULT READING 





Quantity prices 
quoted on request 


SEX A ag hag FOR THE PRE- 


SCHOOL CH 
By Harold E. Jones and Katherine 


Read. 12 pages. 15 cents. 
SEX gr ee FOR THE TEN 


YEAR OL 
By Marjorie Bolles. 12 pages. 15 
cents. 


SEX EDUCATION FOR THE ADO- 
LESCENT 
By George W. Corner and Carney 
Landis. 20 pages. 15 cents. 
THE FACTS ABOUT SEX 


Also ° « By Audrey McKeever. To be read by 
parents or children. 16 pages. 15 cents. 


SEX EDUCATION FOR THE MARRIED 
COUPLE 


By Emily Hartshorne Mudd. 12 pages. 
15 cents. 


SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Carl J. Hartman. 12 pages. 
Set of 5 titles as above, 50 cents 
GETTING READY FOR MARRIED LIFE 
By Howard Dittrick, 29 pages. 20 
cents. 
HELP FOR CHILDLESS COUPLES 
By J. D. Wassersug. 6 pages. 15 cents. 


THE WORD YOU CAN’T SAY (MAS- 











ON MENSTRUA 
AMERICAN MEDICAL ASSOCIATION By Margaret Bell. 
535 North Dearborn Street 


Chicago 10, UL 


ANSWERS TO te shea QUESTIONS 
8 pages. 


15 cents. 


TURBATION) 
By Hannah Lees. 8 pages. 


15 cents, 





“At no time in any of the patients was ivan 
evidence of hemorrhagic manifestations, either 
systemic or at the'\site of injection” and no 
sensitivity reaction .... followed administration 


of Depo-Heparin.’ 


“Twenty patients were given Depo-Heparin as 
a postoperative prophylactic measure, while in 
six it was administered therapeutically for either 
thrombophiebitis or ceronary thrombosis.”! A 
single deep subcutaneous injection of 200 mg. 
of Depo-Heparin’ “resulted in’ effective anti 
coagulant action,’ achieving “a satisfactory ‘ele 
vation‘ of the chotting tume for a .period of 
twenty-one hours. for the uverage patient. re. 
sponser”! The necessary coagulation time. deter 
minations «were routinely performed during 


therapy 


telelieiy, 
Each cc. contains sa 
Heparin Sodium 20,000 U.S.P. units 
( 20) ) 
: : Approx. 200 mg 
Gelatin 180 mg 
Dextrose, Anhydrous 80 meg 
Water for Injection” > q: § 


Preserved* with sodium ethyl mercuri thiosalicylate 


1:10,000 


Supplied with disposable | cc. cartridge syringe 
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Upjohn 


Research for Medicine...Produced with care... Designed tor health 

















Walton has recently developed- for 
the pediatric department particu- 
larly—the model illustrated at 
right, which is used in four 

vital functions: obtaining 
optimum condition of 

high humidity at normal 

room temperatures, in 

oxygen tents, in croup 

rooms, or when 

inhalations are 

prescribed. 


—in the 


professional suite 


Walton offers a 
variety of differ- 

ently designed 

models to blend 

in the decor of 

any surroundings. 
Available in table 

models or automatically 
controlled cabinet models. 


/ 
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FOR BUSY PEDIATRICIANS 


Here are several booklets prepared especially for the 
American Medical Association and designed to help 
you and your patients. 

You will find, in convenient pamphlet form, much 
reliable information that will supplement your advice 
to patients. These booklets will prove themselves 
to be time savers, also. They will answer many of 
the troublesome questions brought to you, which you 
trequently must explain at great expense of time. 


Maternal and Child Health 


STREAMLINED MGTHERHOOD. Marjorie F. Marks. 8 
pages. 15 cents. 

YOU AND YOUR BABY. Louis W. Sauer and Kathleen 
Simmons. A series of articles on child care from birth 
till school age. 86 pages. 25 cents. 

A CHILD IS TO BE BORN. A booklet prepared by the 
American Medical Association for the expectant mother. 
Be Each, 15 cents; 10 copies, $1.35; 50 copies, 

4.50. 

KEEPING YOUR BABY WELL. General advice for 
mothers before the baby comes and through the next 
three years. Contains bibliography of other books 
on infant care. 22 . Each 15 cents; 10 copies, 
$1.35; 50 copies, $4.50. 

BREAST FEEDING. Myrtle Meyer Eldred. 8 pages. 
15 cents. 

THE BLOOD FACTOR THAT KILLS BABIES. E. W. 
Page, S. P. Lucia, Barbara Mclvor. 4 pages. 15 cents. 

BAD HABITS IN GOOD BABIES. Herman M. Jahr. 16 
pages. 15 cents. 

BLADDER CONTROL. Herman M. Jahr. 12 pages. 20 
cents. 

THE CASE OF THE CRYING BABY. Herman M. Jahr. 
4 pages. 15 cents. 

WHAT TO DO ABOUT THUMB SUCKING. William I. 
Fishbein. 6 pages. 15 cents. 

INFANTILE ECZEMA. Bret Ratner. 8 pages. 15 cents. 

WHAT DOES YOUR BABY PUT IN HIS MOUTH? 
Chevalier Jackson and Chevalier L. Jackson. ‘Tells how 
to prevent accidents from choking and what to do if 
they happen. 24 pages. 15 cents. 

LEFTHANDEDNESS. Paul Popence. 8 pages. 15 cents. 

SAFEGUARDING THE TAKE-OFF TO SCHOOL. Gay- 
lord W. Graves. 8 pages. 15 cents. 

THE CHILD IN THE FAMILY. Clifford Sweet, Lawrence 
R. Jacobus end Henry E. Stafford. 28 pages. 15 cents. 

ARE COMIC BOOKS A MENACE? Thomas and Lois 
Hoult. 6 pages. 15 cents. 

ADOPTION. W. Allison Davis and Theo Carlson. A 
thorough discussion of the best ways to adopt children 
and rear them. 12 pages. 15 cents. 

HOW TO CONTROL YOUR CHILD. Gladys Gardner 
Jenkins. 7 pages. 15 cents. 

THE SPOILED CHILD. C. Anderson Aldrich. 4 pages. 

15 cents. 

MANNERS FOR MITES. Sue Kelley. 8 pages. 15 cents. 
ENTERTAINING THE CONVALESCENT CHILD. Prize 
letters reprinted from Hygeia. 16 pages. 15 cents, 
THE SPASTIC CHILD AT HOME. T. Arthur Turner. 

12 pages. 15 cents, 

LIGHT IN A DARK CORNER. Richard Hardesty. Organ- 
izing a school for spastic children. 4 pages. 15 cents. 

THE “ONLY” CHILD. Elsieliese Thrope. 4 pages. 15 
cents. 

THE FAMILY HELPS THE SPASTIC CHILD. Belle 
McKinnon. 16 pages. 15 cents. 

WHAT CAN BE DONE FOR THE SPASTIC CHILD? 
Dana C. Jennings. 8 pages. 15 cents, 

PROTECTING YOUR CHILD FROM ALLERGY. William 
Gayle Roberts. 8 pages. 15 cents. 

UNDERSTANDING THE ADOLESCENT. Smiley Blanton. 
10 pages. 15 cents. 

YOUR SON AT SEVENTEEN. Paul Popenoe. 12 pages. 
15 cents. 

TONSILS. Frank J. Novak, Jr., and Roberta Hill. 8 
pages. 15 cents, 


Keep a handy supply of these booklets on hand to 
give to the parents of your patients. They will save 
time that you can devote to matters more in need 
of your personal attention. Available at lower cost for 
quantity purchases. Write for prices. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, Illinois 
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In Cardiovascular Failure... 
aa RD Rd 


Sodium restriction is an essential part of the modern 
management of cardiovascular failure. But, without 


seasoning, low sodium diets are difficult to endure. 


Neocurtasal, completely sodium free salt, palatably seasons 
x 

all foods. Neocurtasal looks and is used like ordinary ¢ 

table salt. Available in convenient 2 oz. shakers 

and 8 oz. bottles. 

Constituents: Potassium chloride, ammonium chloride, potassium 


formate, calcium formate, magnesium citrate and starch. Potassium ~ 


content 36%; chloride 39.3%; calcium 0.3%; magnesium 0.2%. 


Neocurtasal, trademark reg. U. S. & Canada Write for pads of diet sheets 
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Discussion: Place of blood, plasma and plasma “‘extenders”’ 
in treatment of vevale burned patients. 


BLOOD, PLASMA « PLASMA “EXTENDERS” 
in SEVERE BURNS 


Plasma and Blood 


Prompt use. of plasma and whole blood for re- 
storing blood volume has saved the lives of 
countless people with severe or extensive burns. 
Plasma provides protein for tissue regeneration and 
many materials necessary for sustaining physiologic 
and metabolic functions. In addition to those ele- 
ments, whole blood furnishes red cells to increase 
the oxygen-carrying capacity of the blood. In severe 
burns, large quantities of plasma are lost, but 
ordinarily not many red cells escape. Consequently 
whole blood is not generally used as often as plasma 
in burn treatment—especially during the early, emer- 
gency stage when there is great hemoconcentration. 


Plasma “Extenders” 


There is a natural tendency to become preoccupied 
with the purely physical considerations involved 
in restoring the fluid volume and thus to exclude— 
or to give less regard than is dueto—vitally important 
biological considerations. The main objective in the 
search for plasma “extenders” has been to find 
colloidal materials that could imitate the natural 
blood colloids in maintaining the circulatory volume. 
Such materials might serve as temporary expedients 
in the emergency treatment of shock. But it is 
recognized that plasma “extenders” cannot be re- 
garded as equivalent substitutes for plasma; rather, 
they would be intended only for emergency use— 
if the demand for genuine plasma should suddenly 
exceed the supply — and if the extenders prove to 
be satisfactory and safe. 


Lyovac Normal Human Plasma, Irradiated 


Lyophilized plasma is stable and portable; always 
ready for emergency use at five minutes’ notice— 
whenever blood fluids must be immediately restored 
—even in extremely unfavorable circumstances. 


Lyovac® Normal Human Plasma (Irradiated) is 
prepared from fresh, citrated, human blood of care- 
fully selected donors, according to the requirements 
of the National Institutes of Health. The plasma 
is pooled, irradiated to reduce the risk of homolo- 
gous serum hepatitis, rapidly frozen, dehydrated 
from the frezen state under high vacuum (the lyophile 
process), and sealed under vacuum. 


Lyovac Normal Human Plasma (Irradiated) is 
supplied desiccated in vacuum bottles to yield 50 
cc., 250 cc., and 500 cc. of irradiated normal human 
plasma (containing approximately 660 mg. of gamma 
globulin in each 100 cc.), or smaller quantities of 
hypertonic plasma (with/proportionately higher gam- 
ma globulin content). 


Suggested Dosage of Plasma for Burned Patients 


100 cc. of plasma for each per cent of body surface 
burned (to all patients with 10 per cent or more 
of skin area burned). Half the dose should be 
given in the first 4-6 hours, and the remainder in 
the next 12 hours. Lyovac Normal Human Plasma 
(Irradiated) is administered at the rate of 40 to 60 
drops per minute. In emergencies, this rate may be 
increased without reaction. 


Sharp & Dohme, Philadelphia 1, Pennsylvania 
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